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Telephoning from New York to Phila- 
delphia. 





DESCRIPTION OF THE SWITCHBOARD SYSTEM 
OF THE AMERICAN TELEPHONE AND TELE- 
GRAPH COMPANY. 





The Review presents to its readers in this 
ssue a complete illustrated description of 
the new switchboard system for metallic 
circuits and single lines adopted by the Amer- 
ican Telephone and Telegranh Company in 
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encies, This Mr. Doolittle has accomplished. | that is to say, to increase a plant one or more | 
The tests that have been made now show aj subscribers, we would simply add to the | 
splendidly working line between New York | order for said instruments a correspending | 
and Philadelphia ; and when the connections | number of annunciator drops. 


entire system. same exchange, or for single lines, or for 

The detail of the work shows that it has | metallic circuits; a simple change in the con- 
been the aim of the inventor to provide a/ nection cuts out or leaves in the resistance of 
system for general telephone use, which is) the coil as may be desired, and the socket is 
capable of extension to an unlimited extent | adapted to receive either a metallic circuit or 


| without material change, ¢. ¢., added to or! single line plug. Immediately under the 
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its work of giving instantaneous and satisfac- 
tory verbal communication between cities. 
This system of switchboards, line connect- 
ions, cable-house arrangements, etc., a por- 
tion of which appeared in our last edition, is 
the invention of Mr. T. B. Doolittle, of the 
American Bell Telephone Company. Every 
telephone man of practical experience can 
realize the apparently insurmountable diffi- 
culties that had to be overcome to secure per- 
fect communication, irrespective of ordinary 
and even extraordinary accidents and exig- 








Fie. 1.—VIEW OF THE FULTON STREET, NEW York, ‘‘ LonG Distance” 
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INVENTED By T, B. DooLITrLe. 


socket is located the annunciator drop, which 
enables the operator to close the shutter in 


taken from, according to the requirements of 
the business, by a system of units. The ad- 
vantage of such a system will be apparent to 
any mechanic of experience, inasmuch as it 
not only furnishes a systematic method for 
extending mechanical facilities of the busi- 
ness, but also an economical and systematic! The connecting posts are provided with 
method of manufacture. | square shanks passing through square hard 

The combination of the annunciator drop | rubber insulation, which prevents turning, 
and spring-jack in one frame reduce the cen- | and are also adapted to receive a screw 
tral office apparatus to the same plane with | socket which may be removed or replaced at 


plug, reducing very materially the time re- 
quired for making a connection between sub- 
scribers. 








These drops | 
are made in the latter city, this same degree | are so constructed as to be adaptable to either | 
of excellence, will, no doubt, extend to the | cross connections for interconnection in the | 
|The space being filled with blank wood 


one and the same motion which inserts the | wire. 





the telephone transmitter, magneto bell, etc., | will. 


The whole device is made in a strong and 
substantial manner, calculated to withstand 
the hard usage to which central office ap- 
paratus is necessarily subjected. 

The table is provided with shelves for ad- 
ditional drops as the business may require. 





strips, which may be reduced in proportion 
as the drops are added. 

The double switches for cutting in or out 
of the telephone, are provided with shanks 
which pass through brass bushings set in the 





TELEPHONE EXCHANGE, SHowrna Test BoARD AND OPERATOR’S TERMINAL BOARD, 


table, and are held in contact by spiral 
springs made from best quality of piano 
This arrangement compensates for 
the wear and has been proved by long con- 
tinued use to be perfectly reliable. The 
flexible cords are made of extra conductivity 
and of the strongest and most durable ma- 
terial. Each table is provided with a re- 
peating coil adapted to connect metallic 
circuits with single lines. 

Switchboards, which are to be located at 
intermediate points, as for instance, at Provi- 
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dence, as between Boston and New York, 
are provided with conducting cords, weights 
and plugs, which are the terminals for in- 
coming lines, and located preferably on the 
back side of the switchboard. Said plugs 
are inserted in the screw sockets heretofore 
referred to, and are for the purpose of 
making quick changes in the location of the 
wires in order to make up metallic circuits 
from a number of wires which may be free 
from trouble after an accident to the line, or 
substituting good wires for bad ones. This 
feature of the system is certainly new and 
exceedingly valuable. 

This arrangement also enables the operator 
to change the wires quickly from metallic 
circuits to single lines, and vé-e versa as occa- 
sion may require, as for instance, lines run- 
ning to minor points, which may be used for 
both metallic circuit or single lines, for 
through or local business. As these lines will 
be subjected to change in location and num- 
bers, celluloid discs are inlaid opposite each 
wire, upon which are to be written with 
pencil the numbers ofthe wires. If change is 
made the number may be quickly erased and 
a new one substituted. All the numbers 
and letters which designate the wires, are 
stamped upon metal tags kept in place by 
the screws which hold the drops in position, 
so that in case of trouble in a drop from any 
cause, said drop may be replaced by another, 
and the tag attached to the new drop and 
remain to indicate the same as before. The 
drop in trouble may be repaired and replaced 
in the system, at any point desired. 

Screw sockets are provided, which are 
connected in pairs for the purpose of making 
up through metallic circuits or single lines. 
A ground strip is also provided for testing 
purposes. 

The multiplicity of styles and arrange- 
ments of switching apparatus io different 
places, has been taken into account, and our 
readers will note the adaptability of this to 
connect with all other systems—quite an 
important and valuable feature. 

The test or chief operator board is intended 
to be located at prominent points, as for ex- 
ample, Boston, New York, Philadelphia, 
ete. 

All tests between said points will be made 
direct to the test boards, and, for interme- 
diate points will be made with the switch- 
boards provided with the switch cords and 
plugs, as described above. 

The arrangement of the testhoard is in- 
tended to carry out the principle of expan- 
sion which is the prevailing feature of the 
entire system. The incoming lines are 
brought to the screw cups on the back side, 
and by means of switch and cords are car- 
ried to spring jacks in front of the table. 
These spring-jacks are connected with the 
combination drops by wires in the form of 
cables or singly, as circumstances may re- 
quire. 

Two spring-jacks are connected with each 
combination drop, which is intended to be 
used for metallic circuit, and the wires num 
bered from 1 consecutively. 

The odd numbers in all cases will be A of 
the metallic circuit, and the even numbers will 
be B. Therefore, for example, should a cer- 
tain number be called for, say 25, it is 
known that 25 is A of the pair used for 
metallic circuit, and 26 is B of the same cir- 
cuit ; therefore, there can be no confusion in 
the pairs belonging together. The same 
system will be carried to the pole lines and 
the wires will be known as 1a, 24, 3a, 4b, 5a, 
6b, etc. 

The test board is provided with a rheostat 
and galvanometor. The unknown resistance 
is carried to the upper left-hand corner and 
terminates in spring-jacks. Any line which 
requires to be tested is plugged into one of 
the pair of jacks and a ground plug inserted 
into the other. In the center of the table is 
placed a telephone set terminating in spring- 
jack, as described in the case of the galva- 
nometer. The telephone sect is provided 


with a double switch for cutting out or in, 
also with an annunciator drop. 

At the right is a Morse set arranged as 
described above, provided with a double 
switch for cutting out or in the main battery. 
To reverse the battery we have only to trans- 





pose the position of the plugs in the spring- 
jacks. 

Referring to the engraving, Fig. 1, a view 
is given of the New York office, 140 Fulton 
street, showing the test board as above de- 
scribed, and terminal operator’s board, in- 
cated by the presence of an operator. The 
improved long distance transmitter, which 
the intelligent work and genius of E. T. 
Gilliland has brought to its present recog- 
nized perfection, is shown on each board. 
Fig. 2 is a sectional end view of the inter- 
mediate board, to be located at smaller 
stations between the larger cities. The 
special advantages of this arrangement con- 
sists in the promptness with which one wire 
may be substituted for another, for example: 
One of the lines of a double wire circuit may 
be out of order between one of the terminal 
stations and the first intermediate station, 
and it becomes necessary, to prevent a stop- 
page of the business, to throw the disabled 
portion out of circuit altogether and to sub- 
stitute a perfect wire in the main line be. 











Fig. 2.—Enp VIEW OF INTERMEDIATE 
TELEPHONE SWITCHBOARD, SHOWING 
Front AND REAR CONNECTIONS. 


tween the two said stations. One of the 
local lines may be temporarily used for this 
purpose, and the circuit manager at the 
principal station will first make the change 
himself and then give the order to the opera- 
‘or at the intermediate station. The lines 
are in practice all designated with a special 
number, and are so marked; and it is for the 
dispatch of business desirable that an order 
couched in some concise terms—such as 
‘*disconnect No. 1 east and connect No. 9 
east in its place”—shall be at once under- 
stood and instantly complied with. 

In accordance with the above, this device 
consists in embodying in a siugle electric 
switchboard connecting cords and plugs 
placed at one side of the switchboard, each 
representing a single-line terminal, annun- 
ciators and connecting devices, each provided 
with one or more sockets for the protection 
of the said line-terminal plugs, and a series of 





Fic. 4.—VieEw OF COMBINATION SPRING 
JACK AND ANNUNCIATOR. 


pairs of conducting cords and plug connect- 
ors arranged upon the other side of the 
switchboard, and adapted to be used for 
connecting any “two lines together for con- 
nection. 

In the drawings, A is the table, and B the 
vertical portion of a switchboard supported 
upon suitable standards M. The table or 
horizontal front-board is continued to the 
rear of the vertical portion by a shelf C0, 
which is perforated with holes for the line- 
terminal cords to pass. A series of terminal 
plugs ¢ rest by the handle ends upon the shelf 
C, over the holes, through which the cords 
y, each constituting a single-line terminal, 
pass. These cords are maintained in place by 
weights 2, and are electrically connccted with 
the entering lines 1, 2, etc., which, as shown, 
may be brought into the office by means of 
a cable D, or in other preferred manner. 
The ends of the plugs ¢ are of metal, with 
screw ends, tapering toward the extremity. 
A series of shelves a are fixed across the 
upper or vertical part B of the switchboard, 





and support each a number of combined an- 
nunciators and spring-jacks 6, each of which 
is provided with screw sockets s 8’, for the 
insertion of the screw ends ¢. 

Fig. 3 exemplifies the details of the cou- 
nection between the test-board and operator's 
board both shown in Fig. 1. The lines Z 
are the incoming wires, LZ’ and L* being 
supposed to be the two wires of a metallic 
circuit, other lines, Z, being single wires. 
Each separate wire ‘terminates at the board 
Ain a flexible cord v, kept in position by 
the weight W, and provided with a solid 
metal connecting-plug, P. The metal plug- 
sockets s, placed above, each connect with an 
annunciator and spring-jack on the board B. 
Those of the annunciators a and spring- 
jacks q that are intended for metallic circuits 
are placed in loops from the boards A. The 
two wires zand 2’, for example, constitute 
such a loop to the extreme right-hand annun- 
ciator a, y and y’, forming another to the 
next, andsoon. The wires 2 and w, on the 
other hand, being adapted for single-line cir- 
cuits, each extends to a separate annunciator 
and jack, the other side of which connects 
with a wire g, leading to earthat G. By 
this construction the two wires of a me- 
tallic circuit, Z’ and Z*, may be at will 
connected with any of the loop-annunciators 
on the board B by inserting the two plugs 
furming the ends of such wires into the two 
sockets representing the annunciator desired 
Moreover, if one of the wires—say L?—of 
this specific circuit be disabled, any other de- 





Fic. 3.—Snow1nG METHOD OF CONNECTING 
OPERATOR'S BOARD AND TEsT BOARD. 


sired wire may be substituted therefor, until 
repairs be completed, by withdrawing the 
plug of 1? from its socket, and inserting in 
lieu thereof the patching line ~say L°. 

Fig. 4 is a reduced engraving of the com- 
bination spring-jack and annunciator drop, 
with both the line and connecting plug in- 
serted. If it is desired to use the instrument 
on a single ground return-line, the plug p 
forming the terminal of that line is inserted 
in socket j, and a connection to earth is 
placed in k. If it is desired to place the in- 
strument upon a metallic circuit, the plugs p 
forming the terminals of the direct and re- 
turn conductor, respectively, are placed in 
the sockets 7 and &. The benefit derived 
from this arrangement will be seen when, for 
instance, one side of the metallic circuit is 
broken or becomes in any way defective, 
the defective portion may be readily removed 
by withdrawing its plug, and another wire 
may be substituted by inserting the proper 
plug. 

The American Telephone and Telegraph 
Company has for its presideot Mr. Theo 
N. Vail, so prominently connected with 
the success of the American Bell Tele- 
phone Company, and its general manager 
is Mr. E. J. Hall, Jr., a thoroughly 
able and devoted worker in this great enter- 
prise. With these gentlemen of unquestioned 
business ability and sag&acity at its head, 
with their scientific and expert staff, there is 
no probability that the enterprise will become 
other than a pronounced commercial as well 
as scientific success. When once the service 
is ready—apparently only a matter of a few 
weeks—let the public be made aware of 
the vast improvements which are found in 
this new metallic circuit system over the 


former work in this direction, and we pre- 
dict that the company will find a service de- 
mand created that will soon require an ex- 
tension of their present apparently compre- 
hensive facilities. The American Bell Com- 
pany in organizing and carrying forward 
this work at an immense outlay deserves 
great credit—credit that is not usually ac- 
corded to ‘‘soulless monopolies,” no more 
than such ventures into comparatively un- 
tried fields are usually their work in times 
of depression. 





The Relative Value of Iron and Copper 
Wire. 

Mr. W. H. Preece recently read a paper 
before the British Association, in which he 
discussed the results of experiments made 
to determine this question. His conclusions 
indicate a wide market for copper. Copper, 
he says, is gradually replacing iron for erial 
telegraphs, owing to its greater durability in 
the atmosphere, but its greater cost has led to 
the use of smaller-sized wires. This can be 
done without detriment to the economy of 
the line, for the resistance of copper, as 
compared with iron, varies very nearly in- 
versely as its price per ton, and hence the 
cvst per mile remains about the same. It will 
be observed that copper shows a very decided 
superiority over iron, the speeds being as 


follows: 

Copper. Tron. 
Simplex working... .414 345 words per min 
Duplex “ — 237 - - 


lt is anticipated that the superiority of 
copper over iron indicated by these experi 
ments will have a beneficial and economical 
influence on the telegraph system, and that its 
extended use will enable us not only to work 
better, but to dispense with intermediate re- 
peaters in many cases where, on long lines, 
they are now necessary. The most interest- 
ing point, however, in connection with these 
experiments is that they apparently prove 
that the superiority of copper is not simply 
due to its smaller electrostatic capacity and 
resistance, but that it is mo.e susceptible to 
rapid changes of electric currents than iron; 
for when the resistance and capacity of 
the copper and iron wires were equalized by 
the insertion of resistance coils and con- 
densers, the speed on the former was not 
thereby diminished. Possibly the magnetic 
susceptibility of the iron is the cause of 
this. The magnetization of the iron acts as 
a kind of drag on the currents. It is well 
known that telephones always work better on 
copper than on iron wires, doubtless for the 
same reasons. 


_———_e———— 


A Great Telegraphing Feat. 

An Englishman after having shown the 
operations of the pneumatic tube for carry 
ing parcels in New York, said: ‘I have 
seen just one thing more wonderful than 
that,” said the visitor. ‘* I have talked by 
cable from London to Calcutta, India, over 
7,000 miles of wire. Two years ago I called 
upon Managing Director W. Andrews, of 
the Indo-European Telegraph Company, at 
No. 18 Old Broad street, London. It was 
Sunday evening, and the wires were not 
busy. Mr. Andrews called up Emden, a 
German town. ‘Give me Odessa,’ he wired, 
in a few seconds we got the signal from the 
Russian seaport city, and asked for Teheran, 
the capitol of Persia. ‘Call Kurrachee,’ 
said Andrews. In less than half a minute 
we were signaling that India town. The 
signals came at the rate of fifteen words a 
minute. After learning that the London 
office was testing the long wires, Kurrachee 
gave us Agra, and we chatted pleasantly for 
a few minutes with the operator on duty 
there. In a short time the operator switched 
us on the cable to the Indian capital Cal- 
cutta. At. first the operator there could not 
believe he was talking to London, and he 
asked in the Morse language : ‘Is this really 
London, England?’ It was a wonderful 
achievement. Metallic communication be- 
tween the capital of the English nation and 
the seat of her government in India, 7,000 
miles away as the bird flies."—WNew Orleans 
Times Democrat. 


——_ge—— 


* * A voltaic cell recently devised in Eng- 
land is claimed te be worthy of being con- 
sidered a constant cell. It consists of a 
cadmium plate and a platinum plate, the 
exciting solution being of cadmium iodide 
with free iodine in it. The cadmium plate 
was however, revolved in the solution by 
clock work at the rate of two or three revo- 
lutions per second. The electromotive force 
of the combination was about 1.076 volts. 
This is a convenient value for practical 
purposes, as it is almost 1 volt. The move- 
ment of the plate appears to keep the electro- 
mo’ive force more constant, although the 
cell has been supplying a current, than if the 
plate had been kept still. 
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Transformation of Heat Energy Into 
Electric Energy. 

It may be generally stated that the trans- 
formation of energy from one form to another 
js always accompanied by loss; not actual 
loss, but a relative loss between the form of 
energy expended and that realized ; the 
difference being evolved as heat. 

Thus, in generating electricity by means of 
the dynamo electric machine, we must con- 
sume fuel, vaporize water, drive a steam 
engine, which in turn actuates the dynamo. 
The loss between the heat units expended 
and the electric units realized is enormous. 
Where wind or water power is used as the 
prime mover the loss is not as great. 

Thus it will be seen that the less number of 
forms energy has to assume before reaching 
the particular kind which it is desired to 
obtain, the smaller will be the percentage 
f loss. 

In converting heat units into electric units 
the greatest economy would of course be 
obtained, could we generate the desired cur- 
rents by the simple combustion of the 
fuel. 

Scientific men all over the world have been 
working for years to obtain this result; but so 
far, nothing has been accomplished, although 
enough has been done to demonstrate its 
entire practicability, and the feeling grows 
stronger day by day that it is only a question 
of time when the desired results will be 
obtained, and that heat and electricity are 
very closely relaied. 

So far as the present knowledge of the 
subject is concerned, we know that in a 
Thermopile made from two dissimilar metals, 
if the point of contact of the metals be 
heated a current will flow, and which will 
continue until the temperature of the metals 
is raised to a definite amount, differing with 
dissimilar pairs of metals, and seeming 
having regard for the specific heat of the 
dissimilar metals, The currents derived 
from the Thermopile are very feeble and of 
short duration, as the limit of temperature 
is soon reached. Various devices have been 
suggested for radiating or carrying off the 
heat of the couple, but no one device has yet 
been made which will give a fair out-put, or 
anything approximating to an economical 
return for the heat energy expended. Va- 
rious experiments have also been made, hav- 
ing in view the generation of currents by 
means of chemical combinations at high 
temperatures, 

Promising results have been obtained, but 
principally for mechanical reasons apractica- 
ble device has not yet appeared. 

Anything showing an advancement to- 
wards economical conversion of heat into 
electric energy is of great scientific interest, 
and in this connection the following descrip- 
tion of an alleged new method and appara- 
tus for converting heat into electric energy, 
and patented * by W. E. Case, of Aubura, 
N. Y., is given space : 

The principle of Mr. Case’s device, to use 
his own language, may be stated to be: ‘To 
cause a direct supply of heat to affect a com- 
bination of bodies, liquid and solid, of cer- 
tain composition, in which combination at 
normal temperature no chemical reactions 
secur, by reason of the bringing together of 
the constituents, ani hence, which under 
such conditions will not generate an electric- 
al current, but in which when heat is ap- 
plied, as aforesaid, chemical energy will be 
developed and an electrical current be pro- 
duced. The electrical energy so yielded is 
within certain limits correlated to the heat 
supplied, and depends, first, upon the eleva- 
tion of the liquid to a certain temperature in 
the presence of the other constituents to a 
certain degree of temperature, and, second, 
upon the maintenance of the heat supply. 

Referring to the cut, which is a sectional 
view of the apparatus employed, A is a con- 
taining vessel which is closed hermetically 
by the cover B. 

C is a plate preferably of carbon, which 
rests upon the bottom of the vessel A. Con- 
nected with this plate is a rod D of conduct- 





*The numbers of the patents are: 
344,345, 
344,346, > June 29, 1886. 


Ely 





ing material, which is covered with rubber | 


neath the tank is placed a lamp or other con- 


It will be apparent that it is unnecessary, in 


or other suitable insulating substance Z. | venient source of heat. The tank beingopen order to maintain the apparatus in efficiency 


This rod extends through the cover B and 
communicates with a binding screw F, to 
which one of the circuit wires is attached; 
upon the plate C is placed a quantity of 
metallic tin, and being in contact with the 
plate, makes electrical connection with it. 

G is a plate of carbon which is surrounded 
with an envelope, H, of porous non-conduct- 
ing material, such as baked porous clay or 
pottery. Connected to the plate G is a rod 
I of conducting material surrounded with 
insulating material J above said plate. The 
rod J passes through the cover B, and to it 
is connected the binding screw K, to which 
the other circuit wire is connected. 

In the vessel A, and surrounding the 
plates, is placed a solution of chromic chlo- 
ride. This solution is prepared according to 
a known process of heating together chromic 
acid, hydrochloric acid, and alcohol. 

Mr. Case alleges that an apparatus thus 
constructed at normal temperature gives sub- 
stantially no electrical current—that is, if it 
yields any current at all the same is very 


| to the atmosphere, the water remains at the 
normal boiling point, which, under drdinary 
conditions, as well known, is about 212° 
Fahr. In this way overheating of the appa- 
|ratus is prevented. The immediate effect of 
| the elevation of temperature, Mr. Case states, 
| is to decompose the chromic chloride in the 
| presence of the tin into free chlorine and 
| chromium protochloride. The chlorine then 
| combines with the pulverized metallic tin to 
form tin protochloride, and, as a consequence 
of this reaction, an electrical current is estab- 
lished through the liquid and between the 
| metallic tin as one electrode and the carbon 
| plate G as the other electrode. The carbon 
| plate Cis net itself an electrode, but serves 
| simply as a conductor in contact with the tin 
'to lead the current to the circuit terminal. 
| The heat being maintained, the current con- 
'tinues to flow until all the tin is converted 
into protochloride. The apparatus is then 
|spent or exhausted, all chemical affinities 
rendered active by the application of heat 
\being satisfied. The apparatus may now .. 











APPARATUS FOR CONVERTING HEAT tInTO ELECTRICAL EnrrGy, By W. E. Casu. 


small, and is probably unavoidably due to 
impurities in the tin or liquid. With chem- 
ically-pure materials it should, however, 
yield vo current at all. On applying heat to 
the containing vessel, and so raising the tem- 
perature of the liquid, a current becomes 
manifest, and, as the result of experiment, 
he finds that the galvanometer indications 
obtained are approximately as follows: On 
heating the cell to 120° Fahr. the galvanom- 
eter deflection is two degrees. 


THE FOLLOWING TABLE SHOWS THE DEFLEC- 
TIONS AS THE HEAT AUGMENTS. 


120° Fabr. = 2° Galv. Deflection 


130° “« = 4 « “ 
we = 6 « - 
150° “ =18° “ “ 
160? “ =17 “ " 
170°“ =297 “ . 
#190" “| = 98°“ ee 
1907 “  =384° « 
200° «= 44 " 
or“ =49° . 
g12° «= 4g" . 


The elevation of temperature should, how- 
ever, not be carried above 212° Fahr., the 
maximum being obtained at about 207°. 

In order to prevent the heat exceeding 212°, 
the open tank Z is employed containing 
water, in which the vessel A is placed. Be- 





* Not explained. 


| regenerated from its present inert state sim- 
ply by abstracting heat. This is accom- 
| plished by removing the lamp or other source 
| of heat, and in addition, if desired, taking 
| the vessel A out of the hot water and placing 
| it in a cooling medium. As the liquid cools, 
the tin protochloride and chromium proto- 
chloride react. The chlorine from the tin 
protochloride goes over to the chromium 
protochloride, forming chromic chloride, and 
metallic tin is deposited. This tin falls by 
gravity upon the carbon plate (0, and, by the 
time the liquid has been cooled down to nor- 
mal temperature, the condition of the appa- 
ratus is the same as it was in the beginning, 
so that it is simply necessary again to apply 
heat to cause a current to be generated. The 
object of the porous non-conducting envelope 
around the carbon plate @ is only to pre- 
vent any possible deposition of tin thereon. 

In lieu of placing the tin on the apparatus 
in acomminuted state, it may beinserted in a 
solid state. The reactions will be the same 
as already described, and when the apparatus 
is regenerated the tin will be deposited in 
pulverulent form. So, also, instead of directly 
putting in metallic tin, the liquid may be 
formed of tin protochloride and chromium 
protochloride, which immediately on min- 
gling at normal temperature will deposit the 
tin, and the remaining liquid will be chromic 
chloride. 





as a producer of electricity, to replenish the 
contents, but that all that is required is to 
heat the apparatus, as above described, to 
cause it to yield a current; then when the 
current ceases, to cool it, and then to re- 
apply the heat, and so on indefinitely. 

No data is given of approximate economy 
of the conversion as effected by the device. 


[The table of galvanometer deflections for 
increase of temperature would seem to show 
that, as in the case of the metals of the 
Thermopile, there is a limit of temperature, 
and that the generation of electricity contin- 
ues only so long as there is a difference of 
temperature between the metals of the Ther- 
mopile, or that the chemical affinities of the 
bodies in Mr. Cuse’s apparatus remained un- 
satisfied. Carrying the analogy further, the 
Thermopile is afte: cooling again reidy for 
work. In Mr. Case’s device extraction of 
ihe heat breaks up the chemical relation es- 
tablished, and the bodies return to their 
original condition, and are again ready to 
unite and generate current as before.—Ep. 
REVIEW. } 

———~e—___—_ 


Some Figures for the Telephone Sub- 
scribers Benefit, 


A writer in one of our daily papers gives a 
history of the Chicago Telephone Company, 
as far as he can guess and wonder. The 
writer is one of that unfortunate class who 
sees some oue else prosperous, and is mad 
because he is not; erg», anything he could 
do to decry the enterprise must be done. 
Chere is another characteristic which is the 
prerogative of that class of American citi- 
zens. They never see any chance for suc- 
cess in the infancy of just such an enterprise 
as the telephone, and the probability is that 
this individual, whoever he may be—sup- 
posing he was on e:rth at the time—was 
one of those who considered $500 too 
high a price to pay for the Bell patent for 
almost any State in the Union. Additional 
evidence of the wisdom of this writer is 
found in his methods of reasoning, when he 
undertakes to show that the larger the ex- 
change the cheaper the telephones could be 
rented, and the more money the company 
would make, while he ignores the fact so 
well known to all telephone men that the 
amount of labor, and heace the expense, be- 
cause of the increased spread of the system 
is in a sort of arithmetical progression as the 
exchange grows. He assumes as a basis that 
Chicago and vicinity have now 5,000 tele- 
phones, and that a less price, say $60 per 
year, would increase the list to 15,000 or 20,- 
000 in no time.” 


vd 





Here is a point the gentleman has not con- 
sidered. Which is worth more, a chance to 
select from 5,000, or from 15,000 persons? 
Can he buy dry goods or groceries better in 
a town where there are two or three dealers, 
or in a city where there are hundreds ? 





And, again, what is the proportionate ex- 
pense of the two exchanges, where each may 
call up one of 5,000 subscribers in the one 
case, or one of 15,000 in the other case ? In 
the first case, where each of 5,000 subscrib- 
ers may call for any one of 4,999 stations, 
the number of possible calls would be the 
number of stations less one — the calling 
party—multiplied by the total number of 
stations : 

4,990 x 5,000 = 24,995,000 

In the second case, 

14,990 x 15,000 = 224,985,000 


and the difference, 199,990,000 
or an ,addition of 10,000 lines to a reseau 
of 5,000 lines increases the possible connec- 
tions through the exchange almost 200,000, - 
000. 

—-gaeo—___— 


«*» A telephone line is now in successful 
operation between Washburn, Dak., and Bis- 
marck, a distance of 40 miles. The advan- 
tages of telephonic communication with the 
territorial capital will be of great benefit to 





the business men of Washburn. 
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The Bavarian Chamber of Deputies re- 
cently voted $9,000 for the construction of 
an electro-technical laboratory, to be con- 
nected with the Polytechnique School at 
Munich. 








‘It is a remarkable fact,” says the Troy 
(N. Y.) Telegram, ‘‘that a large number of 
persons are becoming deaf in one ear. Has 
the repeated use of the telephone anything to 
do with the increasing deafness?’ We think 
not, but the Troyites should use the other 
ear for several months and notice the effect. 





In the suit of the Bankers and Merchants’ 
against the Western Union for damages of 
$2,000,000, the jury has returned a verdict of 
$240,000. Whether the damages awarded are 
adequate or not, or whatever may be the merits 
of the general controversy between the com- 
panies, the evidence indicates that trespass 
was committed, and property not in dispute 





Cincinnati is given the honor of bemg the | 
home of the electric brake, and it seems in- 

clined to stay at home. Inventor Duwelius 

or Inventor Card, of that city, could probably 

give some information on this score. 





Seven paper mills in New England are 
lighted by the incandescent system of the 
Mather Electric Company. These mills are 
rapidly realizing the superior qualities of 
this mode of illumination over the vitiating 
and heat-giving gas. 





We have received a fervid communication 
from Dr. J. Harris Rogers, of Parthenon 
Heights, containing a large amount of mis- 
cellaneous matter, which we will reserve 
until the weather is cooler. 





Mr. Ranney of the House Committee on 
the telephone inquiry, bas rendered a 
minority report. The document is so evi- 
dently partizan and so clearly intended for a 
campaign document that we do not con- 
sider it worthy of serious consideration. 
According to Mr. Ranney, Mr. Garland is 
guilty of all the crimes of the decalogue— 
possibly excepting murder. 





The proceedings of the National Electric 
Light Association at the Baltimore Conevn- 
tion have been been issued in pamphlet form, 
and comprise a volume of 222 pages filled 
with most interesting and valuable matter. 
A copy will be sent to all the members of 
the Association free, to all others on pay- 
ment of $2 per copy. 





The members of the two national electrical 
associations—-the Electric Light Associa- 
tion which meets at Detroit August 31, and 
the Telephone Exchange Association, which 
meets at St. Louis September 7th—should 
not only attend in person their respective 
organizations, but if they should inter- 
mingle we are sure 2 warm welcome will be 
extended. Let all the telephone gentlemen 
who can visit wit their electric light breth- 
ren in Detroit, and the following week will 
no doubt see reciprocal visitors in St. Louis. 
There shou!d be more of a community of 
the electrical interests. There are many 
questions of mutual importance, and 
friendly discussion of them will bring better 
results than ever was possible before. 





The very complete and interesting report 
of the line work of the American Tele- 
phone and Telegraph Company, which ap- 
peared last week, is supplemented in this 
issue of the Review by a no less interesting 
and instructive description of the central 
office switchboard system that has been per- 
fected for the use of this company. This 
work is a great one and will be of vast im- 
portance when fully completed. 

———————————_—_— 

New York police service will be improved 
by the addition of the proposed telephone sys- 
tem. The only defect in our police service is 
in the means of communication, and this will 
now be remedied. Boxes are to be put upon 
every beat, by which the roundsmen can 
communicate immediately and fully with 
headquarters or with any station connected 
with the system. An illustration of the im- 
provement in speed over the old method is 
afforded by the Superintendent’s statement 
that, whereas it now takes twenty-six hours 
to find a lest child, under the new system 
it will take about thirty minutes. The tele- 
phone has been put to fire and police use 
in other cities, and worked most admirably. 
New York should not be behind all other 
cities in adopting modern improvements. 





HEAT ENERGY INTO ELECTRIC 
ENERGY. 
In another column we print a description 
of Mr. Willard E. Case’s battery for trans- 
forming heat into electric energy. The in- 
vention presents certain points of novelty 
which are very interesting from a scientific 
point of view. Whether the device is com- 
mercially practicable remains to be proved. 





damaged by persons in the employ of the 
Western Union. The decision is unsatisfac- 
tory to both parties. 


Mr. Case, in any event, is deserving of 
credit for the conscientious experimentation 





and study which bas led up to the invention, 
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THE LATEST THEORY CONCERNING 
THE SINKING OF THE OREGON. 


Just how the mishap to the Oregon oc- 
curred has not yet been discovered with cer- 
tainty. The officers and owners of the 
steamer insist that she was run down by a 
schooner, because if she were lost while 
violating the rules—such as running at full 
speed in the fog—her owners would be 
liable for all damages. 

The press generally were misled into ac- 
cepting the theory advanced. 

The Scientific American was the only jour- 
nal to show the improbability, if not ab- 
surdity, of this theory. It showed by such 
evidence as was furnished by tide, wind, and 
courses, that the Oregon, instead of being 
the innocent victim of some careless schooner, 
which ran into her, bows-on, was in reality 
the aggressor; in fact that, running at full 
speed during a fog or haze, in direct viola- 
tion of the law, she ran into the stern of a 
sailing vessel. 

The first corroboration of this plausible 
theory came when the divers, having ex- 
amined the rent in the portbow of the 
Oregon, discovered that it had been made 
by the stern of a sailing vessel. 

Later on, however, at a meeting of the 
Clyde shipbuilders at Greenock, the report 
and conclusions of the Wreck Commis- 
sioners was declared to be only a whitewash- 
ing report for the purpose of absolving the 
owners of the ship from responsibility. After 
a careful consideration of the facts it was 
decided that a sailing vessel could not have 
been in the position ascribed to the strange 
craft by the officers of the Oregon, and they 
expressed their belief that the Oregon was 
not.run into at all, but, on the contrary, ran 
into the stern of a sailing vessel while run- 
ning at full speed during thick weather in 
direct violation of the law. 

The article in the Svieniific American, 
which has thus been sustained by the highest 
nautical authorities, was written by Mr. 
Franklin H. North, whose early life was 
passed as an officer in the United States 
Coast Survey. Mr. North is a graduate of 
the ELecrricaL Review, of which he was 
the associate editor fur several years, writing 
the leading scientific articles. He is a young 
gentleman of scholarly attainments and 
literary ability of more than ordinary 
promise. 





AN ELECTRICAL BALLOON. 


Dr. A. De Bausset, who, as his name indi- 
cates, is a French gentleman, has invented— 
and is doing his best to enlist capital in his 
enterprise—a novel species of balloon, in 
which the buoyant power will be superior to 
that of hydrogen. 

The Doctor's idea is, to say the least, origi- 
nal, so far as is known here, and consists in 
the use of a huge cylinder of plate steel, one- 
forty-fourth of an inch thick, arranged in 
several air-tight compartments, with peculiar 
shaped joinings, enabling the whole to with- 
stand the requisite pressure from without. 

This cylinder is to be six hundred feet in 
length, by one hundred feet diameter, point- 
ed at the extremities. The specific weight 
of the atmosphere at sea level is about two 
and two-thirds pounds per cubic yard. The 
capacity of the cylinder then would be in 
round numbers say 500,000, and its lifting 
power 815,000 pounds. 

Allowing for the weight of the apparatus 
and its impedimenta and the use of only a 
partial vacuum, the inventor calculates on 
having a useful carrying capacity of 159 
tons. 

Of course electricity is an essential part 
of the invention. By mean of dynamo 
power he will exhaust the air from his cyl- 
inder, proportioning this to his needs, rising 
and lowering through the atmosphere at 
will, and by means of his propeller wheel 
moving backwards, forwards or sidewise by 
simple and ingenious apparatus controlled 
by the engineer in the car suspended below 
the huge cylinder, where the engine, dynamos 
and other necessary machinery will be 
placed. 
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BASIS PATENTS. 

Every inventor having any patent to sell is 
sure to assert that “‘ his isthe bottom pa’ ent,” 
and that all others are ‘‘ base infringementy:.’ 
To become the purchaser of a patent now- 
a-days, particularly any patent relating to 
electrical devices, is practically equivalent to 
buying a law-suit. Hence investors are not 
80 easy to be found, as was once the case, 
and as a consequence of the distrust of pat- 
ents in general thus engendered, very many 
enterprises based on patents languish or fail 
utterly to obtain pecuniary support—enter- 
prises which in many cases would prove 
most profitable if the present distrust did not 
exist. The question naturally arises, ** Whit 
is to blame for all this, the mendacious 
statements of inventors in general, or the 
laws relating to patents in particular?” We 
incline to the opinion that the former (7. ¢., 
statements) are the natural outgrowth of the 
latter (the laws). Our English cousins, in 
their patent act of 1883, wisely inserted 
compulsory license clause ; and, so far, it 
has worked well. 

With such a law on our statute books we 
would hear no more of basis patents. The 
English law provides that an improve 
may demand a license from the original pat- 
entee, which he is obliged to grant for a fair 
consideration, the amount being fixed by the 
Board of Trade in case of controversy. As 
a result, the public at large are benefited. 
and the original patentee receives adequate 
remuneration. Monopolies are impossible 
Much needless legislation is avoided, and th 
investor is in a measure safe. Basis patents 
of course there must be, but such a crop of 
only and original inventors as this country 
invariably produces, where the patent is of 
any value, would hardly be possible. We 
would like to see such a law, and which 
also might well be made retro-active in its 
effect. Asa rule, we don’t advise tinkering 
with the patent laws, but a little reform in 
the direction indicated would undoubtedly 
be advisable. Should such a law come into 
effect, there would undoubtedly be great 
rattling of dry bones in various quarters, bu! 
the country at large would be greatly bene 
fited. 





ELECTRICAL NEWS OF THE WEST. 

Our city public library, which has been 
closed for some months past, has at last got 
into good shape on the upper floor of the 
City Building. Besides the smaller rooms, 
private offices, wardrobe rooms, etc., ther 
is a fine reading room, a sort of half story 
over the library room proper, a large and 
commodious reference department, and away 
from all annoyance, where cranks and other 
inventors will not be disturbed in their 
deep meditations by the giddy talk of nove! 
readers and other frivolous people, there is 
found a patent report department, wher 
will hereafter be found the hopeful patriarch 
who has almost reached a successful per 
petual motion, and the elderly maiden who 
skims through each new report in search of 
a hint at something in the line of invention 
which may fall to her lot, either as original 
concoctor or as improver, that her latter day: 
may be joyous and peaceful. 

All these rooms by day are light, cheery 
and well ventilated, and when the shades o! 
night come swooping down, electric lights 
as chandeliers, pendants, portable, or bracket 
lamps give the whole a cheerful, plentiful 
illumination. 

This is of course an additioa to the orig 
inal incandescent plant, in the building, 
and between these rooms and the dingy, 
uncomfortable quarters formerly occupied, 
no comparison can be urged. Our public 
library is now in first class shape. 


Since the anarchist riot here in May, the 
public has been kept on the ragged edge of 
expectancy for developments in the line of 
bombs, grenades and what not, until nearly 
everything picked up which does not carry 
a label or some designating mark is assumed 
to be possessed of the power of cleaning out 
an entire neighborhood if incautiously 
handled. 

A case occurred here a few days since 
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which, to the initiated, is ludicrous enough. 
A while ago a reporter for a daily paper told 
how some innocent parties came near being 
blown into kingdom come by careless hand- 
ling a couple of dynamite bombs picked up 
| the street. The description stated that 
these were made of a couple of sections of 
pipe about six or eight inches in length. 
stened together at one end parallel to each 
ther, while at the opposite ends two safety 
ises were firmly attached. 
One of the finders walking carelessly 
long stubbed his toe and fell with the 
rrible engine of destruction in his hand, 
jut fortunately his presence of mind did not 
rsake him, and he held the bomb high in 
air to prevent contact with the pavement 
where he fell. 
rhe infernal machine finally found its way 
an electrician who had the temerity to ex- 
ynine it, 
The two tubes or barrels are two pieces of 
ctrie light carbon, and the fuses are No. 
paraffine braided wire. The whole had 
metime been an innocent resistance used 
* experimental purposes, and as it was 
ked up only a block or so away from the 
\Yestern Electric Company’s shop, the dan- 
rous missile was probably not very far 
away from its place of birth when picked up. 


= > nm eo 





The finding of part of the mail of the Oregon 

minds one that there has not so far been 

y first-class theory advanced to account 
her destruction. 

It has always seemed possible that her de- 


r 


1, might be attributable toa wild roving 
rcussion torpedo. 
[here has been an immense amount of ex- 
rimenting done with these, and as they are 
ide to take a certain place, to sink to a 
civen depth in the ocean, which is, of course, 
ittle below the water line of a ship, sup- 
sing one of these to have escaped from the 
perimenter, how is. it to be recovered? 
. suppose one of these to have been aimed 
a vessel or other object, and missed its 
irk, how is it to be prevented from doing 
schief if run into by any floating object ? 
id how long before it will lose its power 
harm? Every now and again we hear 
a bomb being exploded which has lain 
sund loose out-of-doors since the war. 
These are not nearly as carefully protected 
inst moisture as a percussion torpedo, 
which is formed expressly for water service. 
No experimenter would be at all liable to 
| of itif his torpedo did get away, know- 
the possible results which 


¢ as he must 
ight follow. 
Perhaps it was a coal barge in this case; 
it, given the fact that percussion torpedos 
» swimming around in the briny deep, let 
hope that the whales and the sharks may 
all the sub-aqueous experimenting with 


‘m in future. 





[he inside of the Chicago Opera House, 
lich experience has shown to be to some 
tent faulty from an acoustic standpoint, 
being altered for the better. Somechanges 
the electric lighting will also be made in 


he building. 





The North Side Museum has also been re- 
ished and has blossomed out into a theater 

d cafe, under the name of Casino. 

[he Casino has all modern improvements, 

ctrie lights, an excellent opera troupe, an 
njunction, etc. Cheap theatricals afford 

od amusement in Chicago, and keep one 
class quite busy, while the regulars are none 
too well patronized. It will be different in 
the fall. Then all will thrive as heretofore. 





The poles in Evansville, Ind., belonging 
to the Cumberland Telephone Company, in 
accordance with an order of the Council, 
were cut on the 8th inst. The company had 
ceased to give night service after the decision 
of the Supreme Court sustaining the $3 law, 
and refused to renew it. A correspondent 


Says that the company has violated nearly 
every provision of its original franchise, and 
that the action of the Council is very gener- 
ally sustained by the public. 


uction, in so sudden and mysterious a man- | 








The American Bell Company filed four 
suits in the U. 8. Circuit Court at Dallas, 
Texas, on the 28th of June, but the matter 
was kept quiet until the 3d of July in order 
to get service on the defendants. The suits 
are aguinst the Texas Pan-Electric Telephone 
Co., et ai., the Abilene Telephone Co., 
et a!., and the Dallas Pan-Electric Telephone 
Company, et a’. The suits pray that the 
Pan-Electric Co. and others be enjoined 
against infringing, and for an injunction 
pendente lite, and also a writ of subpoena for 
the Denison & Texas Pan Companies and J. 
Ourand, J. C. Fields, H. Tone, W. Bass, 
Lucillious Brooks, G.W. Feltz, W. T. Scott, 
J. P. Smith, Max Elser, W. A. Huffman, N. 
Wallerich, Drew Pruitt, Wallace Hendricks, 
Thomas C. Looney, Isham G. Harris, and 
Augustus H. Garland, commanding these 
parties to appear and answer the bills of com- 
plaint. 

The injunction is made returnable to the 
January term of the court, which convenes 
at Dallas. J. S. Armstrong, president of 
the P. E. J. company, says the suit{against his 
company is set for the August term. 


It is understood that the subscribers will 
be untouched by these suits, and claimed 
that the defendants have been for some 
time anxious to have the matter brought be- 
fore the courts and settled. It is evident 
this must be so, otherwise there would have 
been no need of the secrecy which the Bell 
Company practiced in holding the public 
aloof from knowledge of the suits some five 
days until service could be had on these par- 
ties so anxious for justice. 

The Pan-Electric system permeates much 
of Texas, and that State is its stronghold. 
It has been in operation for some two years. 





The local manager of the Pacific Mutual 
Telegraph Company has disappeared from 
Kansas City, leaving a shortage in his ac- 
counts which is assumed to be about $2,000. 
It is said he has covered the discrepancy by 
making drafts on fictitious parties East, 


|signing these as manager, and depositing 


them in the bank. His wife and threechildren 
reside in Kansas City. He has so arranged 
his affairs that not until he had been gone 
from the 3d to the 7th was anything wrong 
suspected. He had been in the company’s 
employ for the past two years. 





Bloomington, Ill., has just had a whirl at 
the cyclone business. About 7.30 P. M. on 
the 9th instant the cyclone appeared, having 
been announced as imminent by the Signal 
Office at Washington. The bottle-green sky 
and the funnel-shaped cloud terrified the 
people, but fortunately lightning, hail, wind 
and the icy-cold atmosphere did but little 
damage. Thecloud mop did not condescend to 
touch the ground, and the town escaped with 
only a bad scare. 





At Charles City, Iowa, at three o’clock in 
the morning of the same day, a furious tor- 
nado made itself felt by rudely carving and 
skinning garden shrubbery, house-tops and 
other obstacles in its path. 





A final decree was entered here on the 9th 
instant, by Judge Blodgett, in the patent 
case of the American Bell against Baird & 
Dillon, involving two Bell patents—one of 
March 7, 1876; the other of January 30, 1877. 
The judge held that both patents were valid, 
that defendants had infringed, and granted a 
perpetual injunction. Nominal damages of 
one dollar were assessed. 





The last cyclone lie comes from Cedar 
Rapids, Iowa, where ‘‘a bolt of lightning 
swooped down upon a Bible in a pulpit, 
and tore out the entire book of Numbers, 
leaving the rest of the book unharmed.” 
Charley Eaton says the man who wrote the 
above can’t live in Cedar Rapids. When a 
Cedar Rapids man lies, he tells something 
that some one can believe—not such rot as 
this is. 





Col. Lyncb, broker, 146 La Salle, gives 
the following telephone stock values ; 





EE fois ae tein nad ...-. $360 @ $375 
Central Union....... pseeste 46@ 48 
BICHISOR..... 0.20000 ero i 
ae ee 

re 30@ = =382 


Great Southern, Script, 90 
cents on the dollar. 

I icsivcnce oe 

Rocky Mountain Bell.......... 

Missouri and Kansas .......... 

Missouri and Kansas, Script, 55 
cents on the dollar. 


is@ 2 
@ 45 


55@ 57 


WES 555520000 eee ss BE 
EE ss vncaccinenccnees 6@ 70 
Wisconsin ...... eee ae 
Bell of Missouri. ..........00- 147 @ 150 
East Tennessee ............+. - 175 @ 180 


Curcaco, July 12, 1886. 





When the Wires will go Under Ground, 


The Electrical Subway Commission is 
awaiting the reports called for at its last 
meeting, when it is intimated that the work 
of burying the wires will be begun at once. 
These reports are first, one from the me- 
chanical expert elaborating the plan already 
adopted of a conduit of asphalt or bituminous 
concrete, and the mode of distribution best 
adapted to the wires of different electrical 
service; second, from the engineers, on the 
capacity of conduit required for different 
classes of wire in the different parts of the 
city and the order in which the several 
localities can be most conveniently served; 
and, third, from the course of the Commis- 
sion generally as to a company to lay, 
operate, and maintain the subway under the 
direction and control of the Commission, 
and suggesting the necessary legal precau- 
tions and safeguards in the government of 
the company, with a general plan of con- 
tract to be made by the Commission with the 
company. 

It is understood that these several reports 
are about ready for submission, when they 
will be immediately acted upon by the Com- 
mission and the actual work begun with the 
least possible delay. The counsel of the 
Commission has several proposals before him 
from responsible parties for the formation of 
conduit companies, so that no delay will be 
required to find the capital and organize the 
company. 





An Infringement on a Telegraph Patent, 

George W. La Rue has obtained a tem- 
porary injunction from Judge Addison 
Brown, in the United States Circuit Court, 
against the Western Etectric Company. The 
suit was brought on an assignment of the 
patent granted to Edgar A. Edwards on 
January 16, 1883, for an improvement on 
the Morse telegraph key, consisting in sub- 
stituting for the trunnions or pivots upon 
which the lever vibrates a torsional spring or 
strip of metal. The patent claims the inven 
tion of a “‘ contraction in a telegraph key of 
the lever fulcrumed upon the torsfonal 
spring with the adjusting screws for regulat- 
ing the amplitude of the lever movement 
and the retractile reaction of the torsion 
spring.” 

The defendants answered through George 
P. Barton, their attorney. The defence was 
that the torsion spring was used on the 

‘sounders”’ at the end of the line where the 
message is received, and that a sounder is 
not a telegraph key such as is referred to in 
the application for the patent. Judge Brown 
decides that the use of the spring in the 
sounders is an infringement on the Edwards 
patent, and granted a temporary injunction 
in Mr. La Rue’s favor. 





A curious application of the magnet is 
described 1n a French journal, the subject of 
it being a clock recently patented in France. 
In appearance the clock consists of a tam- 
bourine, on the parchment head of which is 
painted a circle of flowers corresponding to 
the hour signs of ordinary dials. On exam- 
ination, two bees, one large and the other 
small, are discovered crawling among the 
flowers. The small bee runs rapidly from 
ene to the other, completing the circle in an 
hour ; while the large one takes twelve hours 
to finish the circuit. The parchment mem- 
brane is unbroken, and the bees are simply 
laid upon it; but two magnets, connected 
with the clock-work inside the tambourine, 
move just under the membrane, and the in- 
sects, which are of iron, follow them. 





Wrinkles—Electrical and Otherwise— 
Practical Information. 
Brass castings shrink $ inch to the foot 
when cooling. 


To bend copper pipes, fill them with rosin 
or lead, which will prevent them from buck- 
ling in the bends. 





Copper castings shrink } inch to the foot 
when cooling in the moulds, and also shrink 
(as do all other castings) most where there is 
the greatest substance of metals. 





Shrinking of castings sideways and end- 
wise, on casting of 3 inches and less size is 
compensated for by the shake in the sand 
given by the moulder to the pattern in order 
to extract it from the mould. 





A green transparent varnish for metals 
may be made by grinding a small quantity 
of finely powdered chromate of potash, and 
adding a sufticient quantity of copal varnish 
thinned with turpentine. 

To blaze iron pipes, first clean the split 
edges, covering with borax that has first 
been ground on a stone with water, and 
bind a piece of brass wire along the seam, 
with small iron wire wound around the pipe. 
Place the pipe in a charcoal fire, com- 
mencing at one end of the split, drawing 
the pipe through the fire as the brass melts. 





Mix a handful of quicklime in four ounces 
of linsced oil, boil to a good thickness, then 
spread it on tin plates in the shade, and it 
will become very hard, but may be easily 
dissolved over the fire as glue. A glue 
which will resist the action of water is made 
by boiling one pound of common glue in 
two quarts of skimmed milk. 





For making a rust joint that will bear heat, 
cold and rough usage, the following formula 
has been highly recommended: Ten parts 
iron filings, three parts chloride of lime and 
enough water to make into paste. Put the 
mixture in between the pieces to be jointed 
and bolt them together, leaving until dry. 
After twelve hours the cement has been 
known to break off the solid iron. 





In order to obviate the inconvenience and 
loss of time involved in the ordinary mode 
of fixing upon a lathe-chuck certain special 
kinds of work, such as thin steel disks or 
small circular-saws, the chuck may be con- 
verted into a temporary magnet, so that the 
articles, when simply placed on the face of 
the chuck, are held there by the attraction 
of the magnet, and when finished, can be 
readily detached by merely breaking the 
electric current and demagnetizing the 
chuck. The face-plate of the “magnetic 
chuck is composed of a central core of soft 
iron, surrounded by an iron tube, the two 
being kept apart by an intermediate brass 
ring; and the tube and core are each sur- 
rounded by acoil of insulated copper wire, 
the ends of which are connected by two 
brass contact-rings that encircle the case con- 
taining the entire electro-magnet thus formed. 
These rings are grooved and receive the ends 
of apair of metal springs connected with 
the terminal wires of a battery, whereby the 
chuck is converted into an electro-magnet 
capable of holding firmly in its face the arti- 
cle to be turned or ground. For holding 
articles of larger diameter, it is found more 
convenient to use an ordinary face plate, 
simply divided into halves by a thin brass 
strip across the center; a horseshoe magnet, 
consisting of a bent bar of soft iron, with a 
coil of copper wire around each leg, is fixed 
behind the face plate, each half of which is 


thus converted into one of the poles of the 
magnet. The whole isinclosed in a cylin- 
drical brass casing and two brass contact rings, 
fixed around this casing, are insulated by a 
ring of ebonite and are connected with the 
two terminal wires of the magnet-coils. A 
similar arrangement is also adapted for hold- 
ing work upon the bed of a planing or drill- 
ing machine, in which case the brass contact- 
rings may be dispensed with, and any de- 
sired number of pairs of the electro-magnetic 
face-plates are combined so as to form an 
extended surface, large enough to carry large 
pieces of work. For exciting the electro- 
magnet, any ordinary battery that will pro- 
duce a continuous current of electricity can 
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x*» Bell Telephone stock is on the rise, 
and is now hovering around $200. 

«*» Another telephone line between Topeka 
and Kansas City is being constructed. This 
time hard-drawn copper wire is being used. 

«*« ‘‘ Well, that’s a new idea. I never heard 
o’ putting spittoons on the side o’ the house 
before,” remarked an old countryman, as he 
walked up to the telephone transmitter and 
made a bull’s-eye the first shot. 

«*s The Warrenton, Plains and Alex- 
andria Telephone Company have finished 
their line from Plains, via Broad Run, Little 
Georgetown and Bethel Academy, to War- 
renton, and have it in working order. The 
telephones were gotten from Mr. Henkle at 
Baltimore. The line will be continued to 
Alexandria, Va., at once. 

«*, The telephone company, of Cincin- 
nati, has just gotten out a printed list of the 
additional subscribers, being complete up to 
to-day. It shows that 247 people have had 
telephones put in their offices and residences 
since the last supplement to the index was 
published. This shows that the business of 
the company keeps pace with the times. 

«*, J. B. Hunt, superintendent of the 
New England Telephone and Telegraph 
Company, formerly located in Greenfield, 
but whose headquarters are now in Wor- 
cester, Mass., was last week presented with 
a large and costly album containing the 
photographs of the managers, operators and 
other employes of the old Northern division. 
Mr. Hunt is a very popular and capable 
official. 

«*« For some time past the telephone com- 
pany, of St. Louis, has been bothered with 
private wires strung along their poles on 
South Sixth street. One night recently John 
Booth, formerly night watchman on Twelfth 
and Pine streets, was caugbt in the act of 
stretching a wire from a bell in a saloon at 
800 South Sixth street to No. 311 on the 
same street, and was taken to the station for 
trespassing and defacing property. 


«*» Another telephone line will be put up 
between Lincoln and Omaha, Neb., and will 
be opened for the ‘‘ carrying of words” some- 
time in September. It will be a ‘‘ through 
line,” so to say, the only stopping place to be 
at Ashland. The wire will be hard-drawn 
copper, and it is expected and intended that 
the line will and shall very much lessen the 
time necessary in sending telephone messages 
between the places named. 


,*, At the annual meeting of the stock- 
holders of the Bishop Gutta Percha Com- 
pany, held on the 7th inst., E. I. Anderson, 
of Chicago, and H. E. Blitz and Samuel 
Boardman were elected trustees. At the 
meeting of trustees held on the same day, 
Samuel Boardman was elected president and 
treasurer, H. E. Blitz was elected vice- 
president, and Henry A. Reed was appointed 
secretary and general manager. 


«*s The Bell Telephone Company dis- 
counted the Telegraph Company in report 
ing the results of the championship lacrosse 
mutch in Toronto. The telephone company, 
in bringing the news from Toronto to Mon- 
treal, ** repeated ” at Kingston and Prescott, 
the distance to Montreal being too great for 
present telephonic management. Still the 
telephone reports got into the Montreal Star 
office close on half an hour ahead of the 
telegraph reports, and the fact reflects much 
credit on the Bell Company’s way of work- 
ing things. 


«*» Dr. Austin Flint, of New York city, 
expresses a belief that within fifty years the 
principle of the telephone will be applied to 
ultra-thoracic respiratory and heart sounds, 
so that they may not only be transmitted 
with distinctness to the ear of the physician, 
no matter how distant the one may be from 





the other, but that “the sounds from tne | 
chest of a patient may be phonographically | 
registered, transported never so far, and 
made available after an indefinite period.” 
This scheme will open up a new field for the 
specialist, who will order a few breathing 
spells sent to him by express. 

x", In New Orleans a discussion has arisen 
among the members of the Police Committee 
of the City Council concerning a contract 
made with the Police Telephone and Signal 
Company, of Chicago, in which the city was | 
to furnish 1,200 poles for the wires of the | 
Signal Company. Some of the members | 
claimed that the city had the right to use the | 
telephone poles for this purpose, and thus | 
save $6,000 or $8,000 of expense, and the | 
officers of the telephone company, after con- | 
sidering the matter, state their willingness | 
to permit the city to use the poles for this 
purpose, only asking that the company be 
relieved of the obligations now imposed by 
the city, if it is to furnish the free use of ils 
property for this purpose and at so great a 
saving to the city—a reasonable proposition. 





«*, A streak of telephone economy has 
become epidemic in several of the depart- 
ments in Washington. The rates there are 
$100 per annum. The Secretary of the 
Navy found, upon investigation, that there 
were nineteen instruments used in the various 
branches of the Navy Department, and has 
given orders that by the 15th of July the 
number shall be reduced to eight. This will 
leave one on each floor of the department, 
one at the navy yard, one at the naval ob- 
servatory and one at the marine barracks. 
About the same number in use by the War 
Department, and about a dozen will be re- 
moved. The State Department has only 
three instruments in use, and one of these 
connects only with the White House and 
Treasury Department. These will probably 
be allowed to remain. Fifteen instruments 
will be removed from the Treasury Depart- 
ment, leaving one for each floor. 

«*, The Texas territory of the Pan Elec- 
tric people, which they have worked to good 
advantage in the past,is now to be contested, 
the American Bell TelephoneCompany having 
brought four suits against them in the U. 8. 
Circuit Court at Dallas. A special azent of 
the Bell Company has been at work for 
several months gathering evidence and 
preparing affidavils to be used in these 
cases, which will be pushed to a hearing at 
the earliest possible moment. The suits are 
against the Texas Pun Electric, the Deni- 
son Pan-Electric, the Abiline, and the Dallas 
Pan-Electric Telephone Compan‘es. The 
suits pray that the Pan-Electric Telephone 
Companies and others be enjoined from in- 
fringing upon the rights of the Bell Com- 
pany. The Pan-Electric system, embracing 
all these companies, has been a strong rivai 
in Texas of the Bell Company, having ex- 
changes in all the leading cities of the State. 


»*, Carrier pigeons are being put to a 
novel use in Brussels. A baker in that city 
who does an immense business, having a 
central depot and fifteen branch establish- 
ments throughout the town, applied recently 
to the telephone company for an estimate of 
the yearly cost of communication among his 
different shops. The charged asked by the 
company seemed to him so high that he re- 
solved upon starting a new means of com- 
munication for himself. He had a pigeon- 
house erected at his headquarters, and pur. 
chased fifty carrier pigeous of the choicest 
breed. Every morning each branch has 
three pigeons, which are sent off to the head 
establishment with the list of orders wanted 
by the hotels and families in connection with 
the branch. Each pigeon, upon its arrival 
at its own domestic floor, touches a spring 
which has an electric communication with a 
bell in the manager’s office. The system has 
succeeded so admirably that it will probably 
be adopted by other great houses. The 
inventor writes that the cost of his fifty 


pigeons was less than the telephone company 
asked for two months’ subscription. 


«*s The Peoria Co-operative Telephone 
Company, at Peoria, [l., has been organized 
with a capital stock of $50,000; incorpora- 
tors, Benjamin Warren, Jr., Paul O. Bauer, 





Henry J. Marmien, and George A. Ditewig. 


Telephones in the Government 
Departments. 

Our esteemed contemporary the Globe- 
Democrat is authority for the assertion that 
at a recent Cabinet meeting the members re- 
ported, at Mr. Clevelund’s request, the num- 
ber of telephones used in the departments, It 
was found that the total number, not includ- 


|ing the Bureau-of Printing and Engraving, 


was 150, and the cost of the telephone service 
in the departments about $15,000 a year. 
Mr. Cleveland thinks that some of these tele- 
phones can be dispensed with. 

The Hon. Augustus H. Garland reported 
that the number of telephones in the Depart- 
ment of Justice is ten. He failed to include 
the Pan-Electric telephone, the cost of which 
to the Government will be $300,000. The 
cost to the Administration and the Demo- 
cratic party cannot be estimated as yet, but 


lit may be greater than Mr. Cleveland im- 


agines. 

If Mr. Cleveland wants to make a saving 
in the public service, the first thing for him 
to do is to take the Pan-Electric telephone 
out of the Department of Justice.—W. Y. 
Sun. 

——_~+e—_— 
Jack Frost Killed By Electricity. 


In some parts of the State of California, 
when the season is more than usually for- 
ward, a severe frost does bad work in the 


| first week in April in some of the lowland 


vineyards. 

To prevent damage from this source, va- 
rious expedients have been resorted to, the 
latest of which is the application of electric- 
ity to conquer Jack Frost. The San Fran- 
cisco Merchant has the following interesting 
accouut of the new process : 

‘* We have previously referred to the frost 
alarm introduced here by Mr. J. H. Drum- 
mond, of Glen Ellen. A wire connected 
with a thermometer in the lowest part of his 
vineyard, most subjects to frosts, gave an 
alarm in his house when the thermometer 
fell to a certain degree. Mr. Thomas §S. 
Glaister, of Sonoma, has conceived an idea 
which bids fair to out-frost the original 
freezer. It is simply the same idea and prin- 
ciple on a more extended scale. Mr. Glais- 
ter’s idea is that if the wire can signal the 
approach of frost to a man’s house, and so 
start the alarm, it can be made to do more 
and better work. In the frost season every 
vineyardist has the fires ready set, anticipat- 
ing the approach of the common enemy. 
Mr. Glaister’s plan is to have an electric wire 
connecting from the main battery at the 
thermometer with each separate bonfire, so 
that when the temperature goes down to 33° 
the electric spark will be carried to every 
heapand so start the fires all around the 
vineyard, while the owner, without rousing 
up all hands, getting the coffee ready, and 
any delay in starting the individual fires, can 
stand complacently at his window inside the 
house, watch the fires starting and retire to 
roost again, with the satisfaction of knowing 
that his vineyard will be well protected be- 
fore the enemy’s arrival. 

‘* The experiment has been tried on a small 
scale at Sonoma on three or four piles of 
firing placed fifteen feet apart. There it was 
entirely successful. The points at the wires 
are held in position by a piece of cord fast 
ened on each side of the heap to be burned 
The fire of course burus the cord and the 
wire springs out to one side, thus saviag the 
points for future use. The point of the wire 
connects with a small piece of gun-cotton 
enclosed in paper that is saturated with ker- 
osene, or some other inflammable material 
which wiil ensure the fire igniting. This 
should be covered by an old tin, of which 
there are always plenty to be found on any 
vineyard, to protect the points where the 
electric spark connects with the gun-cotton 
from becoming damp and useless through 
the effects of fog and dew. The estimated 


cost of the whole appliance, including wire, 
battery, thermometer and arranging the same, 
is from $100 to $150 for a vineyard of 200 
acres. A larger battery would answer the 
purpose for several adjviing vineyards, thus 
reducing the individual expense. This figure 
means, of course, an economical method of 
working the wire without needless outlay for 
new or fancy posts,” 





Effects of Magnetizing Iron Bars, 


It has long been known that when an iron 
rod is magnetized its length in general is 
slightly increased. Some experiments on 
this effect of magnetization, an account of 
which has been given in two papers recently 
communicated to the Royal Society, show 
that if the magnetization is carried beyond 
the point at which the magnetic elongation 
of the rod reaches a maximum the length 
of the rod, instead of remaining unchanged, 
steadily diminishes, the curve expressing 
the relation between the length and the 
magnetizing force descending in a perfectly 
straight line, which within the limit of the 
experiments shows no tendency to become 
horizontal. Some further experiments, not 
yet published, have also been made with 
rings of iron, instead of rods, and effects 
of precisely the same character were ob- 
tained The diameter of a ring was found 
to be increased by a comparatively small 
magnetizing current, and diminished by a 
strong one. The retraction in question does 
not begin to occur until after the stage of 
maguetization, loosely called the “ satura- 
tion point,” has been passed, when, accord- 
ing to the common belief, the magnetiza- 
tion of the iron has practically reached a 
limit, and is not sensibly affected by any 
further increase of the magnetic force, and 
hence arises a difficulty in accounting for 
the phenomenon. The most obvious method 
of explaining the retraction is to assume 
that under the influence of increasing cur- 
rents the magnetic attraction of the parti- 
cles of the iron toward one another is in- 
creased, and thus the rod becomes com- 
pressed. But this cannot be the case if the 
magnetic condition of the iron has become 
constant and independent of the magnetiz- 
ing current. And a similar objection will 
apply to any hypothesis which assumes, as 
perhaps all must, that some property of the 
iron dependent upon its magnetic condition 
varies in a sensible degree with the magnet- 
izing force after the saturation point has 
been passed.—Jron Age. 


—_+—>e—____- 
The Solidification of Oxygen. 

Professor Dewar has succeeded in the pro- 
duction of solid oxygen. At the Royal In- 
stitution he lately exhibited for the first time 
to a few friends the method he employs. 
Last year the professor gave a lecture on 
liquid air, but, although he and other ex- 
perimenters had made liquid oxygen in small 
quantities, no one had succeeded in getting 
oxygen into a solid condition. The success- 
ful device employed at the Royal Institu- 
tion depends upon allowing liquid oxygen 
to expand into a partial vacuum, when the 
enormous absorption of heat which accom- 
panies the expansion results in the produc- 
tion of the solid substance. Oxygen in this 
condition resembles snow in appearance, and 
has a temperature of 200° C. below the 
freezing point of water. A supply of this 
material will enable chemists to approach the 
absolute zero of temperature, and to investi- 
gate many interesting changes in the physical 
properties of bodies under the primordial 
condition of the temperature of space. 

———+- oe —__ 


«*» At the meeting of the City Council of 
Evansville, Ind., last Tuesday, an order was 
issued to the Cumberland Telephone Com- 
pany commanding them to file notice with 
the City Clerk that they would comply with 
the contract to supply both night and day 
service, and to raise their wires to contract 
height. Failing to comply with the order, it 
was ordered that the wires and poles be taken 
down by the city at the expense of the tele- 
phone company. The company did not no- 
tice this action, and large forces of men, un- 
der the directions of the chief of police and 
chief of the fire department, préceeded to 
remove the poles and wires. amage suits 
are threatened against the city. 

+*, Mr. M’Gowen, Deputy Postmaster- 
General of Victoria, has been instructed to 
travel and make full inquiries and obtain al 
available information with regard to the 
latest improvements in telegraph and tele- 
phone instruments, electric batteries, etc., 
and other appliances as used in the leading 
cities of Europe and America. 
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Conductivity of Rosins, 

It has been ascertained that the ordinarily 
perfect insulators of the rosin type become 
more or less good electrical conductors when 
heated to softness or melting; afterward 
their conductivity increases with the tem- 
perature. A mixture of guaiacum with 
naphthaline, the latter a perfect insulator 
and of the same melting point as guaiacum, 
-onducts much better than the rosin alone, 
being much less viscous. Oxidized or acid 
constituents in the rosin also increase their 
conductivity. Some always conduct very 
little, as Canada balsam, copal, mastic and 
dammar; Chios turpentine, pitch, asphalt, 
colophonium, are moderately good conduct- 
rs when soft or melted. Styrax, jalap, 
scammonin, dragon’s blood, amber; the 
balsams of Peru, Tolu and copaiba; shellac, 
laudanum, aloes, myrrh, Venetian turpen- 
tine, are good conductors when melted. 

ae ees 
Iron Cheaper than Wood in Germany. 

The revolution which time bas brought 
bout in wood and iron in Europe is strongly 
illustrated in the fact as recorded by Consul 
lanner, Chemnitz, that the scarcity of the 
former and the vast development in the 
latter have tended to the discontinuance, to 
a great degree, of the use of wooden cross 
ties on railways in Germany and the use of 
iron instead. The same holds true in regard 
to telegraph poles, in which iron is replac- 
ing wood. 

The change, adds the Consul, ‘‘is not due 
to any superior merits in iron, for the pur- 
poses specified, but is wholly a matter of 
economy. Wooden cross ties have many 
points of superiority over iron. They are 
more easily handled, placed and replaced, 
and do not bury themselves so readily in the 
roadbed as iron ties do, and would unques- 
tienably remain in general use if they could 
be placed in Europe at reasonable prices, and 
if means could be devised for their preserva- 
tion for a longer period than they last in 
Germany (four months).” 

> —___—__ 
Four New and Funny Stories About the 
District Messenger Boys. 

‘‘Our boys are very frequently called 
upon for ludicrous services,” said Superin- 
tendent Leisser, of the American District 
Telegraph Company, ‘‘ but the strangest call 
that has ever been made to my knowledge 
was that of a merchant who lives on North 
Twelfth street. He is a stout, red-faced, 
good-natured looking man, with a funny 
eye. He called on me and said he wanted 
seven boys of different sizes for two or 
three days—that they must be prepared to 
live in his house day and night so long as he 
would require them. What do you think he 
wanted them for ? His wife had died shortly 
before, and his sister in-law had written to 
him that she was coming to visit him. He 
was afraid she had a sinister motive in 
making the pilgrimage and intended to 
establish herself as housekeeper. To dis- 
courage such a proceeding he conceived the 
project of passing off the boys as his own 
family and having them make life miserable 
for her during her stay. Accordingly he 
made each throw aside his uniform and put 
on old clothes. <A disgraceful set of brats 
they were when they received the visiter with 
dirty faces and hands and clothed in rags. 
They played foot-ball with her bonnet, 
broke open her trunks and masqueraded in 
her silks, spoiled her cooking by sprinkling 
the joint with snuff, and played one hundred 
monkey tricks prompted by the merchant. 
They all got in a room over her’s and main- 
tained such a racket during the night that 
she could not sleep. When she went out to 
the street, the little imps formed in a ring 
around her and executed an impromptu war 
dance. Poor woman, how she must have 
suffered. She bore her cross patiently for 
two days, but there was an end to her endur- 
ance, and on the third evening it collapsed. 
She soundly cowhided one of the boys and 
took her departure in a rage, first giving her 
relative a piece of her mind regarding the 
young cannibals he was raising. It was no 
wonder, she said, that her martyred sister 
was in her grave, and she did not propose to 





be similarly tortured to death. The best of 
the joke was the children were palmed off 
on her as those of the merchant’s first wife, 
while he had only been married once.” 

One of the boys is an intelligent-looking 
lad, with eyes as deep a blue as bis uniform. 
His fair hair and full features left no doubt 
as to his German parentage. He said to the 
reporter : 

‘* We meet cranks, but some people treat 
us well. There’s one young Irishman comes 
for me every Thursday to accompany him 
when he goes to see a German girl he’s stuck 
on who speaks no English. I interpret 
between and don’t laugh a bit when he says 
silly things about how much he loves her 
and how beautiful she is. He doesn’t let me 
kiss her in German for him, though. She’s 
a daisy, but he deserves her, for he’s one of 
the best fellows in the world and gives me a 
dollar every time. I think they will soon be 
married. He is picking up German very fast, 
and she can talk some English with an Irish 
brogue.” 

Another boy, who sat waiting his turn, 
burst out impatiently before his companion 
had finished : . 

‘*T had a picnic once. A big fellow came 
one day last summer and asked for an intel- 
ligent boy to go to the park with him. I 
was sent. We rode out in the cars and on 
the way he told me that I was not to loose 
sight of him all day, but walk right behind 
him everywhere he went, and take him 
home at about ten o’ctock to an address 
which he gave me. Of course, he got 
drunk. He went to Belmont and had dinner. 
He got pretty full in the evening and weut 
all round the park. At last he fell asleep on 
th egrass and I lay down beside him. At 
ten o’clock I wakened him and led him out 
to the cars. He wasn’t hard to deal with ; 
but, ashe was stupid with the drink and 
sleep, it was nearly midnight when I left 
him at home. Next day he came around 
and paid for the time he had me, and gave 
me three dollars to myself.” 

A lawyer’s oftice-boy, who was formerly a 
district messenger, told the reporter that his 
case beat the deck. He said : 

‘*It was a curious way of calling fora 
boy, too, for a telegram came saying that a 
messenger was wanted at a certain address 
on Chestnut near Ninth. WhenI got there 
a tall, thin old man told me that the people 
around him were trying to poison him, and 
that he wanted me to taste his food before 
he ate it—like trying it on a dog, you know. 
I didn’t wait to hear any more, but ran home 
and reported at the office again.” 

Se 


.... Thecurious question has been asked 
why oaks and elms are especially liable to be 
struck by lightning. It was declared in 1787 
that the elm, chestnut, oak, and pine, were 
the trees most often struck 1n America, and 
in 1860 G. J. Symonds stated that the elm, 
oak, ash and poplar were the most frequently 
struck in England. A Madgeburg record, 
covering ten years, reports injuries to 265 
trees, 165 being oaks, 3t Scotch firs, 32 
pines, and 20 beeches. It has been sug- 
gested that the frequency with which oaks 
are struck is due to the presence of iron in 
the wood. 

.... A dispatch from Kansas City, Mo., 
says that L. B. Roberts, local manager of the 
Pacific Mutual Telegraph Company, has dis- 
appeared from that city, and an examination 
of the company’s books shows that he is a 
defaulter to the amount of $2,000 at least. He 
left the city July 3, but evidences of his 
crookedness were not discovered until several 
days had elapsed. He is about 40 years old, 
and had been with the Pacific Mutual Com- 
pany two years. In the past two weeks sev- 
eral drafts signed by himself as manager, 
and payable by fictitious parties at distant 
points East, had been deposited in Armour’s 
bank. Thus he covered over the deficiency 
for the present, knowing that some time 
would elapse before the drafts would be re- 
turned protested. He leaves a wife and 
three children. Roberts had been guaranteed 
by the Fidelity Company of New York, and 
that corporation will probably have to stand 
the loss, Roberts came to Kansas City from 


St. Louis, where he had been manager of the 
Bankers and Merchants’. There is no clue 
to his whereabouts. 


..-- The B. & O. telegraph lines have en- 
tered Findlay, Ohio, and were warmly wel- 
comed by the citizens. The increasing im- 
portance of Findlay, caused by the dis- 
covery of natural gas and petroleum, has 
made additioual telegraphic facilities neces- 
sary. 

.... A gentleman entered a_ telegraph 
office. ‘I beg pardon, but as I was coming 
along this afternoon I saw myriads of flies 
settled on your wires. Can you suggest any 
explanation of the phenomenon?” ‘‘ About 
what time was it, sir?” ‘About 4 o’clock.” 
‘* Ah! that accounts for it; that’s the time I 
send the quotations of sugar and honey.” 


..-. OnJuly 2d the Standard Underground 
Cable Company completed the work of lay- 
ing in Second avenue, from Nineteenth to 
Ninety-third street, three of its Waring anti- 
induction, lead-covered cables, of five wires 
each—a little more than 50 miles of wire. 
These are for the use of the Commercial 
Cable Company. The cables are laid in a 
plain spruce box, 3X5 inches inside measure, 
and the box then filled in with melted coal- 
tar pitch. The box is laid in a trench two 
feet deep. It is noteworthy that during the 
five weeks’ work of laying these cables no 
interruption or hindrance to public travel 
was caused. During the time that this work 
was in progress twenty five thousand feet of 
asimilar cable was laid by the same com- 
pany for the fire alarm circuits entering the 
new Fire Department building in Sixty- 
seventh street. The Standard Company re- 
ports many new contracts in New York, 
Chicago, Pittsburgh and elsewhere, and is 
well satisfied with the outlook. 

.... A Brooklyn gle man, one of the party 
of journalists investigating Pittsburgh natural 
gas, tells this story: We are invited to inspect 
the Pittsburgh Fire Department. The dis- 
comfited man from Boston saw a chance of 
getting partly square. 

« Are your engine-houses supplied with the 
electric bed and seat?” he asked of a sedate 
managing editor. 

‘*T don’t know,” was the reply, ‘‘ what are 
they like?” 

**Why,” said Boston, ‘‘if you haven’t got 
the electric seat, you are lamentably behind 
the times, even if you have got natural gas. 
The electric bed and seat is a delicate ar- 
rangement of springs which are put in action 
the moment the alarm gong rings. It gradu- 
ally raises the engine-driver into a semi-erect 
position, throws him gently on a large rubber 
ball so exquisitely elastic that it causes the 
sleeper to rebound on to the seat of the 
fire-engine. So neatly is this performed that 
on many occasions the driver has been seen 
driving his engine out of the building while 
fast asleep.” 

‘* Possible?” said Pittsburgh; ‘‘ Boston is a 
wonderful place. It will never need natural 
gas while you live there.” 

..-. Some miscreant, armed with a strong 
and sharp pair of shears, climbed a tele- 
graph pole on lower Broadway early on 
Wednesday morning last week and cut a 
cable strung there belonging to the Com- 
mercial Company. President Anderson, of 
that company, offered $1,000 reward for in- 
formation that would lead to the arrest of the 
guilty man. TheCommercial Telegram Com- 
pany believe that the mischief was planned 
by wicked rivals in business. The cable that 
was cut was composed of wires serving 17 
circuits, having 175 ‘‘ tickers” dependent on 
them. On this same pole and within easy 


reach of the wire-cutter were the other 
cables of the company, and a little extra 
exertion would have enabled him to sever 
connection with all the tickers of the com- 
= , hot only in this city, but in Chicago, 

hiladelphia, and Boston, over 1,500 in 
number. The damage done was quickly re- 
paired. It is claimed that an architect in a 
building near where the wires were cut saw 
the man climb the pole and cut the cable and 





this man, it is said, has assured the company 
that if the miscreant be arrested he can 
identifyhim. His attention was attracted to 
the man by his actions when he cut the first 
wire, as he received such a shock that he 
made a good deal of acircus, The others 
were cut with more care. 





.... The city of Burlington, N. J., has 
adopted the Gamewell Fire Alarm Telegraph 
through special agent C. A. Rolfe. 


.... The recently-elected officers of the 
Standard Underground Cable Company are : 
Geo. Westinghouse, Jr., president; R. 8. 
Waring, vice-president; J. H. Dalzell, treas- 
urer; C. H. Jackson, secretary. 

.... It is reported from Berlin that the 
new telegraph rules regulating the tariffs on 
telegrams within the empire are causing 
genera! dissatisfaction, because of their arbi- 
trary nature and the increased cost of service. 


.... Representative telegraphers in Wash- 
ington pronounce as a canard the story pub- 
lished in several of the larger cities to the 
effect that a strike is contemplated by the 
Western Union force here during the sum- 
mer. One of the operators said: ‘‘ We 
have had enough of strikes iu this section. 
We have grievances, but will not attempt to 
have them righted by striking.” 

.... The annua! meeting of the Electric 
Protection Company, Philadelphia, was held 
at the office of the company, 107 South Third 
street, one day this week, when the follow- 
ing officers and directors were elected: 
President, Charles M. Swain; secretary, Wm. 
Carley; treasurer, George B. Dresher; direct- 
ors, Charles M. Swain, Charles D. Freeman, 
James Elverson, R. Lloyd and William P. 
Wheatland. 

.... Since the Government took possession 
of the telegraph in Great Britain, a record 
has been kept of the number of telegraph 
messages sent yearly. In 1870 there were 
9.000 000 messages; in 1875, 19,000,000; in 
1880, 20,000,000; and in 1885, 34,000,000. 
This does not include press messages, which 
have increased nearly a thousandfo!d, due to 
the greater cheapness of the Government ser- 
vice over that of the companies. 

.... The business of the Baltimore & 
Ohio Telegraph Company, at Buffalo, N. Y., 
has of late been increasing so rapidly that 
additional accommodations have been made 
necessary. Another floor has been set apart 
as a battery room, and it is already well 
filled. A handsome office on the second 
floor has been fitted up for Manager Larish 
and Cashier Smith, thus giving additional 
room in the operating department, which has 
been utilized for operating tables. 

..+. The phonoplex has been successfully 
introduced on the telegraph fines of the 
A., T. & 8. F. Railway. One line that is 
being worked extends from Topeka, Kansas, 
to Newton, a distance of 135 miles, the long- 
est phonoplex circuit now in operation. Mr. 
Paul Bossart, who superintends the introduc- 
tion of this invention, finds the line condi- 
tions in the West much more favorable for 
it than in the East, and expects to be able to 
work it a much greater distance. 


.... The operators employed by the Asso- 
ciated Press in New York have asked for 
increased wages, fewer hours’ work, and an 
opportunity to enjoy summer vacations. The 
operators feel certain that their demand will 
be acceded to, as they believe the Associated 
Press managers are in no position to stand 
out in the matter. The men ask for $25 per 
week and extra pay for Sunday and over- 
work. They claim that the exacting nature 
of their work is such that it can be done only 
by a comparatively few persons in the busi- 
ness. This new movement on the part of 
the employes is regarded as a serious affair 
by the Associated Press, and is indirectly felt 
by the Western Union company. If the de- 
mand of the Associated Press men is acceded 
to, all the operators in the employ of the 
Western Union may make an effort to place 
themselves upon a similar footing. The As- 
sociated Press managers claim they are not 


alarmed by the situation. They say they do 
not anticipate that their men will stop workr 
or that there will be any interruption in thei 
business, 
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* * Carrolltown, Mo., is now lighted by 
40-are lights of the Sperry system, of which 
fourteen are double carbon lamps for street 
use and twenty-six single lamps in business 
houses. The company will have to add an- 
other dynamo soon. 

* * A suit brought to enforce a contract 
to transfer an inventor’s right is not one in 
which the United States courts have pafticu- 
lar jurisdiction, and where the parties to the 
suit are citizens of the same State the State 
courts have power in a proper case to decree 
a specific enforcement of the contract. So 
held by the Supreme Court of Michigan in 
the case of Nichols e¢ al. vs. March et al. 

** Two sun dials are on the Gray and 
Black Nunnery in Ottawa. The old clock 
on the eastern end of Fanuell in Boston was 
formerly a dial of this kind, and on some of 
the old church towers in England one may 
see them to-day. Aside from 
the kinds mentioned, the 
dials now in existence are 
intended more for ornament 
than for use. In the days 
when dials were used each one 
contained a motto of some 
kind, like these : “ Times flies 
like the shadow,” or, ‘I tell 
no hours but those that are 
happy.” 

* * A German writer re- 
marks that the compound 
known as ‘“‘zeiodelite.” dis- 
covered by Simon, has not 
been used so much as its 
peculiar advantages would 
seem to suggest. It is pre- 
pared by mixing twenty-five 
to thirty parts of powdered 
glass with twenty parts of 
melted sulphur. This may 
be shaped into any design, 
and it ‘cools into a stony hard- 
ness, resisting boiling water 
and the strongest acids. It 
can be united at a heat of 
about 400°. 


Dynamo and Regulator of Western 
Electric Company. 

A side view of the dynamo of the Western 
Electric Company, with their new regulator 
attached, is shown on this page. The 
method of attaching the regulator seems to 
be a particularly good one. The dynamo, 
which has been described in these columns 
before, is winning considerable favor in those 
localities where the system has been intro- 
duced. 


>: 





* * In making the moulds for casting sin- 
| gle pieces wet sand is sometimes preferable 
to dry sand because cheaper. The use of wet 
sand is but little known, and is seldom used, 
|as it requires quite a degree of skill. The 
| process is as follows: Pure moulding sand 
}is heated, and mixed with one-third of 
| powdered charcoal, and then common salt 
| and powdered sal-ammoniac are added. The 
| common salt imparts adhesive strength to 
|the sand, and the sal-ammoniac prevents 
sputtering. After these ingredients are thor- 
|oughly mixed, the sand is allowed to lie 
| until pliable. If the sand, on being used, 
| does not show sufficient adhesiveness, more 
{salt must be added, and should sputtering 
occur, more sal-ammoniac. Through the u 








** A fire hydrant in 
Halifax, Nova Scotia, was 
struck by lightning, and the re- 
port states that the street was torn up forthe 
length of two blocks, and large rocks thrown 
to the surface. If this fire-plug was con- 
nected with the water mains running through 
the town, having numerous cross ramifica- 
tions extending in all directions, the matter 
becomes all the more interesting in its rela- 
tion to the advise given by lightning rod ex- 
perts, who tell the public to carry these rods 
down to connect the water-mains. 

* * There have recently been devised in 
Europe some new thermometers, with plati- 
num or porcelain bulbs, by which very high 
temperatures, even those of a white heat, can 
be measured without having to resort to an 
expensive and trou"lesome pyrometer. The 
readiag is taken in precisely the same way as 
at present with an ordinary thermometer, but 
the result is obtained by the pressure of air 
inclosed in the bulb, which is exposed to the 
heat. The pressure acts directly on a vertical 
column of mercury. The bulb is hermetically 
sealed and the instrument is unaffected by 
changes in the height of the barometer. 

* * Tt is seldom that the Louisville Courier 
Journal hits the truth more squarely than 
when it tells the public that the writing part 
of editing a paper is but a small portion of 
the work. The care, the time employed in 
selecting, is far more important, and the fact 
of a good editor is better shown by bis 
selections than anything else; and that, he 
knows, is half the battle. An editor ought 
to be estimated, his labors understood and 
appreciated, by the general conduct of his 
paper—its tone, its uniform, consistent 
course, aim, manliness, dignity, and its pro- 
priety. 


] 
The Electric Light on the Suez Canal. | than sufficient for the handling of the ship. 


The passage of the Suez Canal, which | The light color of the banks, reflecting the 
until recently occupied from thirty-six to| beam from the ship, further assisted the 
forty-eight hours, can be made, now that illumination, and the influence of this reflec- 


navigation during the night is possible, in | tion was especially noticeable along the high 


sixteen hours for mail steamers and war! banks of the curves near Ismailia. 


vessels, fitted with the electric light appa- 
ratus and projectors, prescribed by the Canal 
Company. ‘This important advance is the 
result of a very interesting report by Com- 
mander Hector, of the steamer Carthage, be- 
longing to the Peninsular and Oriental Com- 
pany, and addressed to the directors, mention 
of which appears in London Engineering. 
This report was written after the Carthage 
made the first continuous passage, under the 
authorization of the Canal Company, given 
the 1st December, 1885. The Carthage ar- 
rived at Suez after a run from Port Said of 
eighteen hours. The actual running time 


| was sixteen hours, there having been two 
' delays caused by impediments in the chan- 


nel; the mean speed made was 5.48 miles per 
hour, The passage as far as Ismailia was the 
most interesting, because it was the first 
attempt to take a large vessel through at 
night, with the aid of the electric light. On 
the arrival of the Carthage at Port Said, it 
prepared for its immediate entry into the 


j 








This 
station was reached at 5.15 a. M., without 
any difficulty having been experienced during 
the journey, but with a delay two miles 
south of Ismailia. A dredger on the west- 
ern side had neglected to show her lights, 
and the pilot was obliged to stop, and on 
again starting, although the dredger had been 
passed successfully, the ship had not recov- 
ered sufficient speed to take the curve of the 
canal. It was therefore necessary to stop 
again, and go astern. In this way an hour 
was lost; but the average speed made, allow- 
ing for this delay, was 5.09 miles per hour 
from Port Said. The practicability of pass- 
ing through the canal by the aid of the 
electric light was thus demonstrated by this 
first experiment. The directing lights placed 
on the banks opposite each station served to 
direct the ship during the moments of ex- 
tinction of the projector. It should be 
added that the conditions were very favor- 
able for the success of the experiment: a 
clear air, brilliant moonlight after 9 P. M., 
and no wind. However, the 
captain in his report does not 
consider that the moonlight 
assisted in the success of the 
experiment, as during the first 
hour, when the night was 
quite dark, no difficulty was 
encountered, and the buoys 
marking the channel could be 
very clearly distinguished. It 
is quite unnecessary to enlarge 
on the advantages arising 
from the economy of from 
eighteen to twenty-six hours 
without any serious increase 
in expense but it will be of 
some interest to point out how 
the result was brought-about. 
After considerable investiga- 
tion, the Suez Canal Company 
established six fixed signal 
lights supplied with petro- 
leum, between Port Said and 
kilometre 54; these lights give 
the pilots their alignment in 
the straight sections. The 
company also prescribed, in 
certain regulations for the 





SripE View oF WESTERN ELECTRIC CoMPANY’s DYNAMO, WITH REGULATOR ATTACHED. 


trials to determine the proportions in which 
they must be added to the sand, a moulding 
sand is obtained peculiarly adapted to the 
destined use. 


Pe 


thority on electro-deposition, has discovered 


good medium for electrolytic baths. The 
solution he used was not quite saturated, and 


water. It was feebly acid to the test-paper, 


from one to six cells of zinc and platinum 
dilute sulphuric acid. Good deposits 
cadmium were thus obtained, 0.23 gram. 
hydrate oxide of cadmium dissolved in 
c. cm. of the solution, using an anode 
cadmium and a cathode of copper. Zinc 
was deposited from 28 gram. of zinc oxide in 
23 c. cm. of solution. Magnesium in a film 
was also deposited from calcined magnesia 
with magnesium and copper electrodes; cop- 
per was obtained from cupric oxide with 
copper and platinum electrodes; mercury 
from red mercurous oxide with platinum 
electrodes, and silver from oxide of silver 
with a silver anode and platinum cathode. 
In the latter case the deposit was good, the 





in 20 c, cm. of asparagine solution. 


start was arranged for 8 Pp. M., and a number 


|of persons interested in the experiment went 


that an aqueous solution of asparagine is a | 


| was started, and the circuit closed. 
* * Dr. Gore, F.R.S., the well-known au- | 


ov board. The projector was placed for- 
ward and at a height of 16 feet above the 
water. Shortly before eight the dynamo 
As soon 
as the projector was illuminated, it was evi- 


dent that its position had been well selected, | 


and that the power of the beam, as well as 


| the amplitude of the luminous zone, were 


consisted of about 0.88 gram. of crystals of | ment. 
asparagine dissolved in 18 c. cm of distilled | and the presence of a steamer taking in coal 





ample to insure the success of the experi- 
The number of surrounding lights, 


by the ligat of torches, prevented those on 


and was employed at a temperature of about | board the Carthage from seeing the buoys 
70° C. Some of the liquid was more or less | placed at the entry of the canal. 
saturated with different metallic oxides, and | o’clock the mooring ropes were cost off, and 
the resulting baths electrolyzed by currents | as soon as the steamer had passed the buoys 
in | the entry of the canal could be seen. 
of | 


At eight 


The 
entrance to the canal ison a curve which may 


of | cause a difficulty if the buoys are lost sight 
20| of. To prevent this, the first two had been 
of | previously lighted. It was evident, however, 


that this precaution was unnecessary, because 
the power of the projected beam was ample 
to enable the outlook to see the buoys. The 
moon did not rise till nine o’clock, so that 
during the first hour the run was made in dark- 
ness. As soon as the straight portion of the 


canal was reached, the value of the projector 


was evident, the amplitude of the beam be- 
ing sufficient to illuminate the buoys on 
each side of the channel. Further on the 
banks of the canal, as well as the channel 


bath cunsisting of 0.33 gram. of silver oxide | markings, were clearly visible; the effective 


range was then three-tenths of a mile, more 





night transit, the conditions 
which the electric light ap- 
paratus must fulfil. Article 


of the two ingredients, and the repeated | canal, and its free passage to Ismailia. The | 2 runs thus: The commanders of vessels 


of war and mail steamers that are in- 
tended to be taken during the night 


from Port Said to kilometre 54, and vice 
versa, must notify to the agents of the 
company at Port Said, Ismailia, or Port 
Tewfik, that they are provided with the 
following apparatus. 1. Forward: An 
electric projector with a range of 1,200 
metres. 2. Aft: An electric light capable 
of illuminating a circular field of from 
200 to 300 metres in diameter. 3. On each 
side an electric lamp and reflector.” 

These conditions were laid down after a 


| series of experiments made in the canal by 
| the company, aided by M. Lemonnier, of the 


well-know firm of Sautter, Lemonnier & Co., 
Paris. These experiments demonstrated that 
the forward projector must have a high 
power, and give a beam suitable to the di. 
mensions of the canal and the positions of 
the buoys; that it should be placed from 3 
to 4 meters above the level of the water, 
beyond the view of the pilot; that the side 
and stern lamps should fulfil certain condi- 
tions, that they should be easily managed, 
and that their control should be under the 
hand of the pilot that he may light or extin- 
guish any or all of them at will. 

The foregoing conditions can be easily 
— with on all ships fitted with elec- 
tric light apparatus, and those vessels not so 
provided, can if they wish, follow the ex- 
ample of the Peninsular and Oriental Com- 
pany, who have solved the problem for their 
fleet in the following manner. A complete 
plant, including dynamos and steam motor, 
switchboard, projectors, lamps, conductors, 
etc., is taken on board on entering tte canal 
and discharged on leaving it. Suitable ar- 
rangements for making steam connection are 
of course provided on board. The work of 
taking this installation on board and dis- 
charging it is done very rapidly. so that no 
delay at either end of the canal is caused, 
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Digest of U. S. Patents on Storage 
Batteries. 


REFERENCES TO FOREIGN PATENTS OB- 
TAINED THEREON. 





1882. 

265.861. Oct. 10,1882. Filed July 13, 1882. 
English pat. No. 2,891. May 20, 1882. 
James Pitkin, London, England. 

The electrodes consist of plate-shaped 
boxes of non-conducting material, the faces 
of which are formed of louver-like strips or 
laths of a similar material, or the faces may 
be perforated with dowzwardly -inclined 
holes; the box 1s filled with lead shaving or 
comminuted metal—the object of this ar- 
rangement being to retain the active material 
in position, and yet allow free access of the 
electrolytic liquid. 

266.089. Oct. 17, 1882. Filed May 27, 1882. 
Charles F. Brush, Cleveland, Ohio 

The electrodes may be formed of a body or 
core of pure lead or an alloy of lead ‘ upon 
one or more or all sides of waich is welded, 
or in any equivalent manner attached a sub- 
stance or mass consisting of small particles of 
lead having oxidized surfaces welded by 
pressure into a compact or firmly-coherent 
body, or else a mechanical mixture of non- 
oxidized lead particles and oxide of lead 
welded by pressure into a compact and 
firmly-coherent body.” 


266,090. Oct. 17, 1882. Filed June 9, 1881. 
Charles F. Brush, Cleveland, Ohio. 

The electrodes are formed of plates of 
rolled or cast-lead, honey-combed or per- 
forated or provided with horizortally-ar- 
ranged ribs upon the surfaces, or with hori- 
zontal shelves, as in the manner of blind 
slats inclined from the center of the plate 
downwards and outwards; or thin plates may 
be corrugated —the object of the various 
arrangements shown being to further the 
oxidization of the plates in forming and to 
more effectually retain the oxides formed in 
position upon the plates. 

226,114. Oct. 17, 1882. Filed March 1, 1882. 
A. K. Eaton, Brooklyn, N. Y. 

The electrodes consist primarily of a skele- 
ton of lead wire formed as open wicker-work, 
immersed in a solution of acetate of lead. 
The lead in solution is deposited upon the 
wicker-work in a spongy condition. Asbes 
tos or cotton cloth, bibulous paper, etc., may 
be employed in place of the lead core. Be- 
fore assembling the plates in separate cells, 
those intended for the negative element may 
be peroxidized, or a coating of peroxide of 
lead may be mechanically applied. 

266,262. Oct. 17, 1882. Filed Sept. 18, 1832. 
W. A. Shaw, Brooklyn, N. Y. 

Relates to electrodes formed as pipes, 
through which a liquid can be made to flow 
for the purpose of reducing the temperature 
of the electrodes when charging ; also to an 
avtive paste of any of the oxides of lead and 
sulphur ; also to a glazing of nitrate of pot- 
ash. The electrodes may be strips instead of 
tubes, and the active or spongy material ap 
plied by deposition from a salt, such as the 
chlorides, sulphates or acetates of lead. 
266,762. Oct. 31, 1882. Filed July 20, 1882. 

Charles F. Brush, Cleveland, Ohio. 

The claim is for the proces; of manufactur- 
ing elements for secondary batteries, consist- 
ing in superficially oxydizing particles or 
separate pieces of lead, and then subjecting 
them to pressure and uniting into a firmly 
coherent mass. 

267,187. Nov. 7, 1882. Filed July 24, 1882. 
Virgil W. Blanchard, N. Y. 

Consists of an outer containing vessel of 
glass, having its bottom provided with up- 
wardly projecting ribs; upon the ribs rest at 
each end two vessels of lead, ove within the 
other. Numerous perforated tubes are lo- 
cated in the leaden vessels, and around those 
tubes is packed an active material. The 
tubes are carried through the leaden vessels, 
and the electrolytic liquid (sulphuric acid 
and water) is thus brought in contact with 
the material. 

267,275. Nov. 7, 1882. Filed Sept. 80, 1882. 
Eli T. Starr, Philadelphia, Pa. 

The electrodes are described as being made 

from oxide of lead or finely divided lead 





mixed with plaster of-Paris to a plastic con- electrodes are separated by layers of sponge 
‘and held together by :ubber bands. 


dition, then moulded and allowed to set. 
The claim is for an element formed by! 
mixing a finely-divided active material with 
a non-active material, which sets or hardens 
after being brought to a plastic condition, 
and without the application of artificial heat. 


267,804. Nov. 21, 1882. Filed June 2, 1882. 
E. T. Starr, Philadelphia, Pa. 

This battery has one of its electrodes 
(negative) formed of a sheet of lead, and the 
other (positive) of a conglomeration or mass 
of porous active material, such as the oxide 
of lead, contained within a porous envelope. 
The negative elements receive a coating of 
peroxide, as in the Plante type, and the lead 
oxide in the envelope is reduced to a spongy 
condition by the hydrogen evolved. 


267,860. Nov. 21, 1882. Filed June 12,1882. 
Joseph R. Finney, Pittsburgh, Pa. 

One form of this battery consists of a con- 
taining vessel divided into two compartments 
by a perforated partition. In one compart- 
ment flakey, fibrous or flocculent lead is 
placed, prepared by pouring molten lead into 
water, or blowing lead through a falling 
stream of the same, thus forming the negative 
electrode. The other compartment is filled 
with a block of cirbon as the positive elect- 
rode. The electrolyte used is sulphuric acid 
and water. Various modifications are des- 
cribed; both electrodes may be of divided 
lead. The battery may act as a primary 
battery with the proper exciting soluuon. 


268,174. Nov. 28, 1882. Filed Aug. 31,1882. 
Virgil W. Blanchard, N. Y. 

In an oblong semi-circuiar vessel are ar- 
ranged a number of plates secured to a longi- 
tudinal shaft having its bearing in the ends 
of the vessel. The plates are hollow, and 
areadapted to be filled with granular lead. 
A device is described for passing a current 
of externally generated oxygen or hydrogen 
through the battery, and which is said to act 
on the plates, to chemically alter them and 
render them capable of storivg potential. 


268,308. Nov. 28, 1882 Filed Oct. 6, 1882. 
E. T. and E. E. Starr, Philadelphia, Pa. 
The battery box or case is made air-tight 

and provided with a false perforated bottom 

raised somewhat above the bottom of the 
case. The electredes are of lead, or one of 
lead and the other of palladium. They are 

indented or perforated, and upon which 18 

mechanically applied a paste made from an 

oxide of lead or an oxide incorporated witb 

a fibrous material such as cotton. On the 

top of the battery case is arranged an elec- 

tro-magnetic device, energized by means of 
the charging current and acting to opena 
gas vent, and thus allow the escape of the 
gas generated during the charging. The 
claims cover three distinct inventions. 

I. The battery as a whole. 

II. The automatic gas vent. 

III. The active paste of oxide and fibrous 

material. 


268,360. Nov. 28, 1882. Filed Apr. 15, 1882, 
A. K. Eaton, Brooklyn, N. Y. 

Two different varieties of batteries ane 
described. One in which the negative elec- 
trode is an amalgamated plate of lead en- 
veloped in a sheathing of cloth or asbestos. 
board, and the positive electrode of a 
finely divided metal—such as carbon, packed 
loosely between metallc plates, suitable 
connceting strips being provided. The clec- 
trolyte may be sulphate of iroa, of copper, 
or of zinc or other metallic salt in solution. 

Another in which the negative electrode 
consists of a metallic support upon which 
sponsy lead is deposited by the electric de- 
composition of acetate of lead. The positive 
is the sime as in the first form. 

Where powdered carbon is used, it is 
preferably covered by a film of electrically 
deposited copper. 


1883. 
270,778. Jan. 16, 1883. Filed June 15, 1882. 
Walter K. Freeman, Brooklyn, N. Y. 
Two kad plates are secured together to 
form an electrode, each having a series of 
circular cuncave perforated recesses arranged 
opposite and forming circular pockets adapt 
ed be filled with an active material. The 





270,884. Jan. 23, 1883. Filed May 24, 1882. 
Emile Berliner, Bostun, Mass. 


Relates to an electrolyte for storage bat-- 


teries—consisting of a solution of water, 
acid, and alcohol mixed. The addition of 
the alcohol is said to facilitate the oxidiza- 
tion of the negative electrode. 


271,628 Feb. 6, 1883. Filed Sept. 13, 1882. 
Alfred Haid, Rahway, N. J. 


Each electrode consis s of a rectangular 
turned iron frame, provided with a number 
of apertures of square or oblong form and 
made as large and placed as near together as 
is possible. 

The frame designed for the negative 
element is filled with oxide of lead or 
suitable lead compound. The frame for 
the positive element is filled with a com 
pound of spongy Prussian blue. When the 
battery is charged, per oxide of lead is 
formed on negative elem2nt, and the Prus- 
sian blue of the positive elem2at is reduced 
to a bluish-white compound containing less 
oxygen than before, but having a. great 
affinity for oxygen. 


——— em — 


—— The park commissioners of Alle- 
gheny City have directed the Allegheny 
County Electric Light Company, to whom 
the contract for the hghts was awarded by 
Councils, to erect the lights for the parks, 
upon masts or poles sixty feet high. 


— A secondary element of iron and lead 
in a concen‘rated solution of lead nitrate has 
been devised by Herr Kalischer, in which 
the iron e!ectrode is passive, and with cur- 
rents not too strong becomes coated with 
coherent thick layers of black peroxide of 
lead, wh'ch protect the iron from contact 
with the liquid and from decomposition. 
The change is completed when gas is liber- 
ated at the anode, and the liquid gives only 
a slight precipitate with sulphuric acid. To 
prevent lead growths between anode and 
cathode, amalgamated lead in contact with 
mercury is usel. Ju discharging, the per- 
oxide becomes brown and chinges into 
monoxide, then into black peroxide. The 
electro-motive force is from 2 to 2 volts, 
but is reduced when the current stops to 1.8 
volts. From its solubility in nitric acid the 
lead cathode must be occasionally replaced. 
Carbon can be used instead of iron 


—— The Ball Electric Light Company 
was recently organized in New York with a 
capital of $2,000,000. Its officers are: Dew- 
itt C. Wheeler, president; Latimer E. Jones, 
vice-president; C. P. Whitney, secretary and 
treasurer (late secretary B:ush-Swan Electric 
Light Company); Royal E. Ball, electrician, 
and Chas. E. Ball, mechanical manager. 
Main office, 160, 162 and 164 Broadway. Its 
trustees are Dewitt C. Wheeler; Latimer E. 
Jones, wholesale lumber merchant, New 
York; John Straito1, late Straiton & Storm, 


New York; Chas. E. Ball, electrician, New 
York; David J. Yuengling, Jr., Yueng- 
ling’s Brewery, New York; Thos. 8. 


New York Lumber Auction 
Jas. H. Breslin, proprietor 
Gilsey House, New York; John Cecil, 
capitalist, New York; Wm. 8S. Hop- 
kins, presideut First National Bank, St. 
Clair, Mich ; H. W. Spang, president Ball 
Electric Manufacturing Company (limited), 
Rea ling, Penn., and Jas. H. Clark, New 
York. Its president, Mr. Wheeler, is well 
known, while its board of trustees embraces 
some of the most successful and energetic 
business men. The new company has al- 
ready closed a number of good contracts, 
and its outlook is very promising. The large 
building at Ninth avenue and Twenty-sev- 
enth street, New York, formerly occupied 
by the Ninth Avenue Omnibus Company, is 


Acheson, 
Company; 





ford I i BW i 


—— The Altoona incandescent electric 
light company is having engine and beiler 
buildings constructed. 





—— The Messrs. Simons Bros. have intro- 
duced the electric hght in their large silk 
mill at Union Hill, N. J. 

—— The King Electric Light Company, 
Chicago, Ili. Capital stock, $20,000. In- 
corporators, Edgar C. King, Edward A. 
Brain, and Robert H. Byers. 


—— The suburbs of the city of Oswego 
are to be lighted by electricity, this illumi- 
nant having given so much satisfaction to 
the business portion of the city. 


—— Selma, Ala., is greatly pleased with 
her new electric lights. The press of that 
cily are particularly jubilant, and everybody, 
except envious neighboring towns, seems to 
be happy. 

—— The Ball Electric Light Company, of 
63 Equitable Building, Boston, have just 
installed a 2i-light plant in Portsmouth, 
N. H., to the great satisfaction of the people 
of that nice old town. 


—— The New York Knitting Company 
has purchased the watch factory at Marion, 
N. J., which has been closed for several 
years. The building is to be enlarged, and 
is to be illuminated throughout by electricity. 


—— The Troy (N. Y.) Electric Light 
Company has purchase! 70 of the Brady 
mast arms, manufactured in New Britain. 
These mast arms are b-ing used quite exten- 
siv ly by electric light companies. 


—— A committee of the Paris Polytechnic 
institute has reported favorably on Sig. 
Tomasini’s method of «lectr.c photography 
—t e., a plan for superseding the functions 
of hight by the direct action of electric cur- 
rents, and obtaining photosraphs in the 
dark, 

—— The Schuyler Electric Light Com- 
pany, of Wichita, Kan., started on May 1st 
with only 12 lights, but they have gradually 
increased this number until it is now over 
140, and orders for new lights are coming 
in daily, so that the company have recen'ly 
ordere | a new boiler and enzine to meet the 
demand. 

—— The Brush arc light has recently been 
introduced into the Arlington Mills at Wil- 
mingion, Del. The establishment is the first 
in that city to use the Brush light, but its use 
will now probably be extended. The mills 
are working very satisfactorily under their 
new management, both to employers and 
employed. 

— In the construction of their new 
building, since their loss by fire, Messrs. 
Jones & Bro., electricians, of Cincinnati, 
have made admirable arrangements for se- 
curing accurate tests. Their instruments of 
precision are placed on solid stone fuunda- 
tions built from the ground up independent 
of the building, so that no jarring or foreiga 
influence can interfere with the tests. 


—— The Orange Riectric Light and Power 
Company have filed articles of incorporation 
in the Cou ity Clerk's office. The company 
will start with a capital of $100,000. The 
incorporators are George A. Halsey, Henry 
C. Kelsey, Henry Powles, Charles A. Light- 
hipe, and John L. Blake. Business will be 
conducted in Orange, East, West, and South 
Orange. 

—— The Minnesota Brush Electric Com- 
pany, T. S King. general manager, has 


being fitted up, and will shortly be occupied captured the entire Minneso‘a Exposition 


by the Ball company for the manufacture of electric lighting contract, which will require 


i's dynamos and lamps. 


The Ball system of | at least 150 arc lamps and 600 incandescent. 


electric lighting is getiing a fair share of; This is an important contract, as the new 
business, and its exploiters, Messrs. Ball & exposition building is to be the finest in the 
Spang, deserve great credit for their success West, and the company securing the work 
in handling it during the past three years of will see that everything is done in first-class 


great. depression. 


style. 





HBLECTRICAL REVIHW. 





[=== [July 17, 1886 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATFS WERE 
GRANTED IN THE WEEK ENDING JULY 
6, 1886. 





344,772 Siphon recorder; Charles Cuttriss, New 
York, N. Y. 

344,801 Dynamo-electric machine; Wallace E. 
Freeman, Astoria, 
m, 7 802 Arc light ; ‘Wallace E. Freeman, Astoria 


344,818 Induction coil; Daniel Drawbaugh, Eber- 
ly’s Mill, Pa., assignor to the People’s Telephone 
Company, New York, N. Y. 

344,827 Underground conductor for electric wires + 
John Grant, Omaha, Neb. 

344,843 Underground conduit; Ranald Macdon- 
ald, Brooklyn, N. Y. 

341,882 Composition for electrodes for secondary 
batteries; Sylvanus L. Trippe, Denver, Col. 
y 344,938 a8 elephone; Sigmund Bergmann. New 
ork 
m, 344 ‘ow Electric bell; Elliott Carhart, Brooklyn, 
: ? 


344,946 Galvanic battery; George F. de Solome, 


New York, N. Y., assignor to J. Seaver Page, same 
place. 
344,947 Connection for galvanic batteries; Geo. 


F. de Solome, New York, N. Y., assignor to J. 
Seaver Page, same place. 

344,948 Automatic means for opening and closing 
electric circuits; George F. de Solome, New York, 
N. Y., assignor to J. Seaver Page, same place. 

344,957 Secondary battery or accumulator; Ste- 
phen Farbaky and Stephen Schenck, Schemnitz, 
Austria-Hungary. 

344, — subway; Robert L. Harris, Brook- 
lyn, N 
7 344,983 Telephone; Arthur M. Phelps, Seabrook, 

id. 


345,008 Incandescent lamp and connections; 
Jean T. Van Gestel, Hartford, Conn. 

345,084 Method of transmitting and receiving 
articulate sounds to distant points; Edward S. 
Spaulding, New York, 

Apparatus for transmitting to distant 
points articulate sounds; Edward 8. Spaulding, 
New York, N. Y. 

345,124 Secondary battery ; Alexandre Lebrunde 
Virloy, Edmond Commelin and Gabriel Bailhache, 
Paris, France, ee of one-fourth to Leopold 
de Agee same plac 

5,178 Electric chain — Robert N. Rock- 
on Peabody, Kansas. 

345,209 Contact finger for vibrating reeds; Rob- 
ert G. Brown, Brooklyn, assignor to the Standard 
Multiplex Telegraph Company, New York, N. Y. 

345,212 System of electrical distribution ; Henry 


M. Byllesby, Roselle, N. J., assignor to Geo. West- 
inghouse, dr., Pittsburgh, 
345,245 Printing telegraph receiver; Henry 


ER, New hetensendaa N.Y. 


LOCAL RESIDENT AGENT 


wanted to represent a prominent Elec- 
tric Light Co. in Ohio, Indiana and 
Kentucky. 


Address, W. N. GRAY, 
Carlisle Building, Cincinnati, 0. 


SPECIAL NOTICE. 


National Eeletris Leight Association, 


SEMI-ANNUAL MEETING. 














HE FOURTH MELTING—semi-annual 

—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH.,on Tuesday, 31st day of August, at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Md, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.J. 

Special Hotel rates will be made known 
previous to meeting of the Association, 

A.J. DeCAMP, Chairman Ex, Com. 

Philadelphia, Pa, 





ELECTRIC WINDOW TAPPER 





The Latest 


Advertising 
NOVELTY 
FOR ATTRACTING 
ATTENTION TOSTORE 
WINDOWS. 

Fi poe are Pm 

any design 
— uired, iN inches 
high, and knock on 
the window with 
the hand. Batteries 
will run 6 months 
without any atten- 


on 

Will be shipped, 

anny pac 4 
pt of Draf' 


ceipt of one-third 
the amount. 


The Manhattan Electric Co., 787 Broadway, N. Y. 


DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


Medical Batteries, Skeleton and Box Bells, Bur 
House Annunciators, Fire Alarm Boxes, Pins an 


INCLUDING 


ower Alarms, 
Brackets, 


INSULATED MAGNET. TELEPHONE and ELECTRIC LIGHT WIRE. 


GENERAL OFFICES and FACTORY Detroit, Mich. 








nana MARK. 


SHARLES A. CHEEVER, President, WILLARD L. CANDEE, Treasurer 
THE OKONITE COMPANY. 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 


No. 13 PARK ROW, NEW YORK. 





PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of eommon terms used in Electrical En- 
gineering. By Killingworth Hedges. 

Price $1.00. 


E. & F. N. SPON, 35 Murray St., New York. 





FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, l af WASHINCTON, 
Temple Court, = 4) Pacific Building; 


ELECTRICAL INVENTIONS. 


A. C. FOWLER, C.E., was Examiner tn the U.S. Patent Office 


FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIG 


HT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. 


Washington St., Boston, 


New York Office 67 Astor House. 


352 


Factory, Exeter, N. H. 


Address, 


Mass. 





LEATH 


The best Substitute for Hard Rubber for 


poses, costing less than any other Insulating material of its class. 


and Tubes of various thicknesses. 


EROID. 


all Electric, Insulating and Mechanical Pur- 
Furnished in Sheets 


EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 











from 1880 to 1886, in the Interference and Electrical Divisions. 


FOR SALE. 


Large number of second-hand Electro 
Magnets, about 24 ohms resistance. 
Price. 10 cents each, or $8 per hundred. 
5 cents each additional when sent by 
mail, 


SECURITY ELECTRIC SIGNAL CO. 
1272 Broadway, New York. 





(UNION SQUARE PAOTEL 


AND HOTEL DAM, 
HEADQUARTERS : 





Telephone, Telegraph and Electric Light People. 


A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 





D. W. Baker. 


BAKER 


Cc. 0. Baker, Jr. 
& CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree 


of hardness. Scrap and native platinum purchased. 

















GONDA (FORMERLY PRISM) CELL, COMPLETE. 





Heclanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


It dealers have not the Genuine » Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY CO., 


149 West Eighteenth Street. New York. 


DO NOT BE IMPOSED UPON BY IMITATIONS. ~ 





— 
GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 








Gtandard .. 
TELEGRAPH AND TELEPHONE APPARATUS, 














Filectrical 


MANUFACTURERS OF 


+ Works, 

















Hotel and House Annunciators, Burglar Alarms, 























CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &e., &e. 





IN STOCK :—FULL LINE 


IRON, STEEL and HARD-DRAWN COPPER WIRE! Delivered at Lowest Prices. 


=~ ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. aes 
Cincinnati, Ohio, U. 8S. A, 
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Wituram W. Gooprica, Secre' 
E. R. Know gs, Elec. and Supe: ntendent. 


THE BROOKLYN 


Electric Construction Co. 


Electric Apparatus, Dynamos, Are Regu- 
lators, Electric Motors, etc, 1 Electric 
Light Plants a Specialty. 


Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
tense, —_ and effective in every way. 
Cost greatly reduced. 


A. M. Kauprieiscn, President and Treasurer. 
AxLan P. Nicuois, Vice-President. 


MANU FACTORY, 

Cor. Washington & York Sis, Brooklyn. 
> NEW YORK OFFICE, 
71 and 73 Broadway. 





KNOWLES-MOFFATT ARC SYSTEM. 





EUGENE F. PHILLIPS, PRESIDENT H. SAWYER 


American Electrica Works, 
PROVIDENCE, R. L. 


EXCLUSIVE MANUFACTURERS OF 


FARADAY CABLE 


TELEPHONE CABLE TEL EGRAPH CABLE 


FOR TELEGRAPH, 
TELEPHONE & 
ELECTRIC LIGHT. 


ULATION 
CITY OF ANY 


THE MARKBI— 


AND LOWEST 
o7 4-142 


HIGHEST INS 


NEW YORK OFFICE 


“= 615 Cortlandt Street 
ORGE L.WBEETLE, Agent. 


8s 


LECTRIC LIGHT 
fo \-) 8 2 








THE 


AMERICAN SYSTEM 


ELECTRIC LIGHTING. 


For Simplicity of Construction, Durability and 
Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any known system of ELECTRIC ARC 
LIGHTING now in use. 


The American Dynamo and Lamp is already 





superceding other systems which have hitherto 
been considered the best on the market. 

The American Company make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 

Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTINC. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


146 Broadway, New York, U.S.A. 


THE MATHER ELECTRIC CO. 


HARTFORD, CONN. 


H.C. CHENEY, President. ROBERT CHENEY, Vice-President. 
P.H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen’! Manager. 


THOMAS PRAY, Jr., Gon’l Superintendent. 





MANUFACTU RERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT 


ELECTRIC LIGHTING. 


New York Office, 145 Broadway. 
TORN wv. BEANE, Manager. 





WE INVITE 


TELEPHONE USERS 


TO INVESTIGATE THE 


} Shavet Mechanical Teleshoue System, 


believing it to be superior to any system extant, for 
small exchanges and private lines within a 
radius of two miles; can be built and main- 
tained at much lower rates than 
electrical systems. 


— CATALOCUES ON APPLICATION. — 


The Consolidated T Telephone C0, 


171 and 173 GREENWICH ST., N. Y. 


THE 


‘Americal ‘el Telephone COMA, 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 
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THE WATERHOUSE REGULATOR 


NEW METHOD OF REGULATION, 
Andis FAR SUPERIOR 


to Regulators 


DEPENDING UPON MECHANISM TO 
MOVE THE BRUSHES, 


and also to the so-called Regulators, 
The Waterhouse System of Arc Lighting 
INCLUDES THIS 
. y PERFECT INSTANTANEOUS REGULATOR, 


—MANUFACTURED BY—— 


THE WATERHOUSE ELECTRIC AND MFG. CO. 


HARTFORD, CONN. 





Factory, Colt’s West Armory. 





FRANKLIN 8S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, BTC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA, 


TLL WIRES 


AND TAPE. 


High Insulation, Thoroughly Waterproof, 
No Abrasion. 


E.H. BATCHELER, Sole Agt. 


328 Washington Street, Boston, Mass. 
VALLEE & BRO. CHARLES L. BLY, 


Wholesale and Retail Dealers in MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, | ELECTRICAL SUPPLIES, 


; Forthe Telegraph, Telephone and Electric Light. 
eee Oo mm, | Specialties: Electric Gee Lighting Apparatus, 


| Electric Bells and Annunciators, and 
1210 MARKET ST., - Philadelphia, Pa, Burglar Alarms. 
SEND FOR CATALOGUE. 


TELEPHONE STOCKS LY BROS 


CONNOLLY BROS., 
Of all the different Companies 














_ 


Patent Attorneys and Solicitors, 


PITTSBURGH, PA, 


BOUGHT AND SOLD ON COMMISSION, PEILADELPEIA, PA., 
ALSO Mutual Life Ins. Building, 10th and Chestnut Sts 
«hicago Loeal Stock and Bonds, WASHINGTON, D 


CORNER 6th AND F “STREETS. 
ELECTRICAL CASES A SPECIALTY. 


(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. ELECTRIC 
LAVA GAS TIP, 
The Cheapest Burner in the Market 
For Multiple Lighting. 


Ss. G LYNCH, 

Iua Salle Street, Chicago. 

Way Wy for Catalogues & 
ordering Articles 

advertised in our columns please 

mention that you saw the adver- 


146 








ti 





tisment » ATT 1 RAVEY. Send for prices to 
: inna . A. T. SMITH, 
Pieris the — sister 6 West l4th St., New York. 





| 


THE 
CONNECTICUT DISTRICT 


Telegraph &c Electric Co 


Brownlee & CO., 101 BANK STREET, 
DETROIT, MICH. WATERBURY, CONN, 


CedarTelegraph Poles Zines, Leclanche Zines, 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
CAK AND LOCUST PINS, 





with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 
CRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 


BROWNLEE’S CONCAVED BRACKET. 


MADE FROM PURE SPELTER. 
WOOD AND BRONZE PUSH BUTTONS, 


| be returned. 


ZINC PLATES, @ 


There are now in use over 18,000 


CASTINGS ivi G AS ENGINES. 


SMALL DYNAMO, ; ANY 


For experimental purposes, also 
Materials ofall kinas 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. 


OTHER GAS ENGINE 
Per Brake Horse-power. 


Works without 
boiler, steam, coay, 
ashes or atten 
ance, Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for ronning 
= i — machin- 

y for Telegraph 
| ana Telephone as well as Lighting bar poses; 


OTTO GAS ENCINE WORKS, 
SCHLEICHER, SCHUMM & CO. 


N.E. corner 33d & Wainut Sts., Phila. 
Branch Office: 180 Washington St., Chicago. 


uaranteed to Consume 25 to 75 
Per Cent. Less Gas than 











PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Enesulated and Bare, 








Direct Reaping Am-meters and Volt-meters, 
Marke. : (A. K, EATON’S PaTENT.) 


se 
. Lhespehor- Bionge. 
wmtines High Electrical Conductivi ay gat Resist- | 
ance to Corrosion with a and Tenacity. 


3tandard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS; 


The Fhosphon-Bronze Smelting Co, Clamited, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - Umted - States - Phosphor-Bronse - Patenv 
Sole Manufacturers of Phosphor-Bronze in the United States 


VOLT-AM- METER. 





ALSO 
| ELECTRICAL INSTRUMENTS of all kinds 

| Manufactured and for sale by 
A. KE. EATON, 63 and65 Henry Street, Brooklyn, New York. 


THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1% Barclay Street, New York. 
PROPRIETORS OF THE 


“OLD AND ONLY RELIABLE’ AMERICAN FIRE ALARM & POLICE TELEGRAPH. 


In successful operation for more than a Quarter of a Century, and in use by over 200 of the Leading 
Cities of the United States, Canada and the West Indies. 








JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas 


J. N. GAMEWELL, New York, General Superintendent, 
——SEND For Ngew CaTALoGuE.— 


The Warren P. Freeman Co. 


106 & 108 LIBERTY ST., New York. 


THE EARTH OPEN CIRCUIT BATTERIES, 
ALARM ELECTRIC MATS, 
ANNUNCIATORS, 
ELECTRIC BELLS. 
Send for our Reduced Price List. 


CRYSTAL 











TENDERS FOR FIRE ALARM TELEGRAPH. 








Tenders addressed to the undersigned will be re- | 
ceived by registered post up to noon of Monday, 
the 26th day of July next, for a complete new Fire | 
Alarm Telegraph system, comprising a three dial 
manual, or a ten circuit non-interference auto- 
matic repeater, with attachment for four alarm | 
circuits, switch boards, galvanometers keys, bell 
magnets, and all necessary apparatus for a central | 
office; ten 15-inch engine house gongs, 120 non- | 
interference signal boxes, with lightning arresters 
test switches, trap locks aud bell strikers. The 
whole to be delivered in the City of Toronto, free | 
of duty and transportation charges, and put up in 
tirst-class order ready to be attached to the several 
circuits. Tenders to state the kind of repeater and 
»oxes proposed to be turnished. Each and every | 
tender must be accompanied by a marked cheque 
or cash deposit equal to 23¢ per cent. of the | 
amount thereof, which will be forfeited to the city | 
in the invent of the person whose tender is ac- | 
cepted failing to execute the ony aa contract or 

give satisfactory sureties for the due fulfillment of 
the same. Deposits of unsuccessful tenderers will 
he lowest or any tender not neces- 





We have just completed our extensive works, having put 
in all modern machinery and appliances necessary to the 
manufacture of Carbons for Electric Lighting and 
= Jarbon ere e have assc ys iated with Ri illed 
-s abor as well as the most practical experts in the ectric 
sarily accepted. fly understand every detail in 
on business. We therefore say 


JOHN MAUGHAN, 
Chairman Fire and Gas Committee, passed in Brilliancy and Steadiness of Light. 
an opportunity to demonstrate what we claim for our 


City Clerk’s Office, Toronto, Ont., June 23d, 1886. | Carbons, by a careful test. Shall be pleased to receive ¥ 
sample order. 
|THE CRYSTAL CARBON CO., Clevelan', 0., U. S. A. 


'yonsolidated Electric Light Co. 


Owning and Operating the 


SAW TER: MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE 


Light field, who ee ae 
| connection with the Car 
positively that we are now able to supplya Carbon Unsur- 
We solicit 








205 Walnut street; 
Mutual Life Building, alnut Stree 


BOSTON OFFICE: 


NEW YORK. 4 Pearl Street, 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 








BURCLAR ALARM SPRINCS. 


@atent applied for.) Send for Catalog?” | 


"ISTIMATES FURNISHED for the Thomson - Houston 
System of Arc Lighting, 
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MANUFACTURERS OF 


os THE JACKSON DYNAMO - ELECTRIC 
MACHINES, LAMPS, ETC., 


FOR ARC AND INCANDESCENT LIGHTING, 


The simplest and Most Perfect Machine in 
the market. 


=] A Complete Incandescent Electric Light Ma- 
{ chine for 20 Lights, $160. 


© Machines for larger capacity. Prices a n 
= Estimates for complete Electric Light and 
Steam Plants made on application, 
= .ELECTRO-PLATING MACHINES, MOTORS, 
= INCANDESCENT LAMPS, ETC., 
ALWAYs IN STOCK. 
Address, for full information and circulars. 
261% EAST 42d ST., NEW YORK. 


ELECTRIC 
FANS 


Torun from 8to 100 hours. $10 to $25 complete, with 
Battery. Edison Lamps, Batteries, etc. 
Send 5ct. stamp for Catalogue. 

THE STOUT, MEADOWCROFT Co. 
Authorized Agents for Edison Lamp Co. 

84 FULTON STREET, NEW York. 


ELECTRIC LIGHT. 


| HENRY C.REES 
SA | ty E & LA D D, 23 and 25 South 4th St., Pitlodelphta, Po. 


ALBERT E, PAINE, | 
Late Commissioner of Patents. | STORY B. LADD. | Undertakes the furnishing and erection of 
| Electric Light Plants of Every System. 


Attorneys in Patent Causes 
And Solicitors of Patents, | Incandescent Wiring and Repairs to Dynamos and 
WASEINGTON. D.C. waned” <° ~~ 


Roberts-Brevoort Electric Co., Limited. 


THE ROBERTS 
Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. It is far superior to any of the Sal- 
Ammoniac Cells now in use. 
Electromotive Force, 1.8 Volt. Amperes, 2.u. 

When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then as good asnew. The 
zines will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast and out- 
work any sal-ammoniac bateery 

PRICE, COMPLET - = $1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 
206 BROADWAY, NEW YORK. 


t@-For sale by all First-class Electrical Supply Houses. 


HOUSEHOLD ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT ELECTRIC LIGHTING, 


New England Agents for the Acme Automatic Safety Engines, only Oil Engine that will run Electric 


HECLA ELECTRIC LIGHT COMPANY, 










SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, | 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- | 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


A eet I. 1. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 


| 




















Lights, 1 H. P. Engine, gives six 20 candle power or eight 16 candle puwer for 34 cents 
per hour. Engines for boats and small powers. 
153 ESSEX STREET - - - BOSTON, MASS. 





THE ELECTRICAL SUPPLY CO., 


z= LICENSED AGENTS FOR THE SALE OF 





Klectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


A. i. BOGART, 


INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


I~ all desirable qualities of Exxcrrro Aro-Licurs, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 


was awarded the Finst Prizx for the dest system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 


The Thomson-EHouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 


FACTORY, 
ANSONIA, CONN. 





+ 
mm 


A PerRFEecCT ELectTrRiIc LICHT CLOBE. 









ARC 


4x10 inches. 


ELECTRIC-LIGHT GLOBES 





THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 


U.S.A,, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


anv INCANDESCENT 





SEND FOR PRICE-LIST. 





T. H. Brapy, Esq , New Britain, Connecticut, 

Dear Siv--I1 am much pleased with your Mast Arms forare lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC a CO. OF NEW ENGLAND, 


Brady Electric Light Mast Arm. 


H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. , 





New York, January 5, 1886. 


B. Powe., General Manager. 





Mr. Taos. H. Brapy 


We find no suc 





BROOKLYN, NEW YORK, December 16, 1885. 


bons slipping 4 when the trimmer was 
trouble with your Mast 
with same. Should be pleased to have you send anyone to inspect same. 
Respectfully, 
MUNICIPAL ELECTRIC LIGHT CO, 





Dear Sir.—Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the Apes and 
find them a vast improvement. We were troubled with the old style by car- 


pulling lamp out to its position. 
Arms, and are very much pleased 


er 
Lia 
Cuas. CooPpER. ~ 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvancmeters, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 
ELECTRIC MFGc.Co, 
P. O. Box 80, Troy, N. Y. 











Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankfort Sitrect, 
NEW YORK. 


SECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 
ONLY TWELVE ASSESSMENTS 


Have been levied since the Society began business, 

:veraging three a year, and making the cost fo 

assessments to a man of 35 years, but $3.93 a year 

cr each $1,000 of insurance. 

Send for Circulars. Agents we aes. 
(= Remunerative employment offered energetic 

ond reliable men in all sections of the United States 














“THE ELECTRICAL REVIEW," 
Anillustrated weekly jou is theacknow ledged lead- 
er in the world of electrical science. Edited with care, 
its editorial opinion is reliable, its news columne bright 
aud instructive. $3.00 per year; single copies, 10 cents. 
ARK ROW, NEW YORK. 
€2™ Best advertising medium in the electrical field. 





ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Amnuneoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 














SS 











—= MANUFACTURERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com. 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY. 
NEW VORK 








—_ in our Incandescent Lights. 
Prices moderate. 


New York Office: 
44 BROADWs~ 





Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are J ighting. 
dom from hissing and flickering in our Are Lights, and long life and great 


Fntire free- 
bril- 


© Machines with perfect automatic reculation, reliable and efficient. 
, Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0.. 


Harttord, Conn. 
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JARVIS ENGINEERING Co., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. | 


SEND FOR CIRCULARS, 


TT 





THE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 


Chemical Works, Paper Mills, Dye Works, Coal Mines, €tc., etc. 
PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


STANDARD UNDERGROUND CABLE COM'Y. 


RIC —s ie WARING, Vice-President. 

. JACKSON, Secretary. 
pore W. Watson, Joun H. DALZELL, 
Jac KSON, 





one, — at ag cer “Ire President, 

. H. DALZELL, Treasurer. 
DIREC B.-9 Geo WEsTINGHOUSE, JR . 
ROBERT Pitcairn, ©. F. 


RicHarp 8S. WARING, 
WaringandcC H, 


Manuf: acturel rs of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. Y. City, {edaranceca. | Hamilton Building, 94 5th Ave.. Pittsburgh, Pa. 





THE 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the “ Little Giant” is unequaled. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” bas 
discounted all others for its particular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 
Electrio Gas Lighting, eto, 


i} 
| 
L 

















SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


MAGNETO SIGNAL BELLS. 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
out faci Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 
eq 










and upwards, according to style desired. 
Discount on large lots. 


. attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR IDET USTRATED CATALOGU BSB. 





= SEPSIS CE sss ccecicdcne cctses cds oe a tao in cb nseeeds $1 25 
| 2] One dozen to 500 lots, special price. 
——i Rhode Island Telephone and Electric Co. 
P.O. Box, 1197. PROVIDENCE, R. I., U.S.A. 
HARRIS-CORLISS STEAM ENGINE 


BUILT BY 
WILLIAM A. HARRIS, 
PROVIDENCE, R. lI. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN- 
CINE BUILT: 


ELECTRIC LIGHT SSS TAKE NOTICE! — They are especially 


ad apted for all purposes where continuous service at uniform spged is required and at the 
minimum of cost of repairs. 


Send for a copy of Engineers’ a Steam Users’ Manual, ow. J. W. Hill, M. E. Price, $1 25. 


New Tanove Buckeye yma Cut-Orr Encines. 


a 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
supe; rior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 100 H.P, for driving Dynamo Machines 
a SPE “CIALTY —Illustrated Circulars with various data as 
to practical on Engine Construction and performance, 
S free by mail, Addre; 


BUCKEYE ENGINE CO., Salem, 0. 








Ea 

ZZ” 
SALES AGENTS: 

| w, L. SIMPSON, Eastern Sales Agent, No. i House. New York. 


W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, IM. 


ROBINSON & CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO., Minneapolis, Minn. 





1HomAS S. Harrison, President. Kenton Warne, Secretary and Treasurer. 
ALFRED F. Moore, Vice-President and General Manager 
Directors: Thomas 8S. Harrison. Henry C. Gibson, David Brooks, W. F. Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0., 


Manufacturers and Contractors for the 


—BROOKS— 
Underground, Overbeadand Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 


D. Brooks, Jr., Anti-induction Lead Armord 


PHILADELPHIA, 


Cpe:ating under patents of David Brooks’ Oil System. 
Cables. 


OFFICE: 200 AND 202 NORTH THIRD STREET . - 
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DORSETT 
MANHHOLE 
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Electrical insulator, Water tas and Sewage Proof! 





Dorsttr's UNDERGROUND — SYSTEM. 


<q 


/ 


; SSS 


Absorbs no Moisture! Frost die Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





The 24-inch ¥ in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a vesistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


=" CORRESPONDENCE SOLICITED. 


D. H. DORSETT, Proprietor,® No. 61 La Salle Street, 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, giving pestoct, | unbounded satisfaction, and is now being introduced into the cities of 

Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
unaffected alike by acids and alkalies. The cheapest and most perfect Conduit ia the market 


to-day. 
> | 


Chicago, Ill. 
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WESTERN ELECTRIC COMPANY § ELECTRIC LIGHTING APPARATUS 








Every requisite for the most 
perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 


Western Electric Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL EINDS OF 


Electrical Apparatus a Supplies. 





VICTOR 
Turbine Water Wheel. 


The attention of Eleetrie Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed, 


SEND FOR: CATALOCUE AND PARTICULARS. 


STILWELL *« BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUTOUTS, 


GANG SWitTtcHeEes, 


AND OTHER ELECTRIC LIGHT SUPPLIES, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
® sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 














Correspondence 
Solicited, 


W, B. CLEVELAND, Prop. 





Handle Removable. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 
Bells and Electrical 
Supplies. 





26 8S, WATER ST., CLEVELAND | 





ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York, P. 0. Box, 3,329. 


BOOKS 





BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. 
Tn Polished Mahogany Case with Current Reverser. 








50 cell Battery, 7x7x12'% inches ° ee 
82 cell Battery, 6x7x10's inches. .. . 40 00 
24 cell Battery, 6x7x744 inches .. . 33 00 
In Plain Case Without Current Reverser. 
16 cell Battery, 514¢x644x5 imches . . . . 2000 
12 cell Battery, 5146x54x5 inches . 650 
9 cell Battery, 443x54x5 inches 12 00 
6 cell Battery, 4%x44%x5 inches 10 00 


SOLE AGENTS, 


E.S. GREELEY & € CO., 


SUCCESSORS TO 
L. CG. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 
Telegraph, Vernene. and Electrical Supplies 
f Every Description. 
5 and 7 








DEY STREET, - - NEW YORK. 
THE I ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
_ and Highest Award from 
Franklin Institute of Philadelphia, 


MANUFACTURED BY 


_ Foundry and Machine Dept. 


HMarrisburgh Car Mfg. Co, 
HARRISBURGH, PA. 


Pa. 








The Largest Stock and Best Variety of Main Line and Short Line Instruments in | 


any American Establishment. 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


AUTOMATIC 


cuT-oFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. : 


Send for 


Circular 
5 


General 
Sales Agents 


§.L.HOLT& CO. 
67 Sudbury St. Boston, Mass, 


KINGSLAND BROS. & (0., 
28 S. Canal St,, Chicago, Ill. 
623 N. 2d St., St. Louls, Mo. 


TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 














BALL ENGINE CO,, 


ERIE, PA. 





1 WE CHALLENGE THE WORLD 
on good roueinns. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 


“ROOK, HORNER & 0O., Baltimore, Md. | ¥. L. RICE, 66 Kasota Block, Minneapolis, Minn. 
H. M. SEIPLE, cor. Arch and $d Sts., Phila. | SHERIFF & ASHWORTH, Pittsburgh. 
A. B. BOWMAN. 828 North Second Street; St. Louis, Mo. 
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New ENGLAND GLASS Wonks, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 





10 In.—Opal. 9 In.—¥ Horizontal Roughed. 
WE MAKE A SPECIALTY 
OF 





Miche 
12 In.—¥ Vertical Roughed. 


LECTRIC. GLOBES, 


OF ALL SHAPES, IN 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 





14 In—Clear Flint. 


W LLIBBEHY &SON, 


BOSTON, MASS. 
SEND FOR PRICES. 


NEW YORK INSULATED WIRE COMPANY, 


MANUFACTURERRS OF 


Insulated Wires & Cables for Aerial, Underground & Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wirea Specialty. 


33 Oliver St., Boston, 64 Broadway, N.Y., 75 E.Madison St., Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 
88 MERCER STREET, NEW YORE. 

















Shultz Belting Company, 


SHULTZ PATENT FPULLED [LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Lonis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt 
ing is more pliable, hugs rd better, transmits more power than any other, and is the only perfec! 
ELECTRIC JJGHT BELT MADE. Agents in all cities. Send for trial belt. 


FLETCHERS’ | -. oko aticend ae 


Sleet Proof Pulley, POROVS. Fees 


| 
25 years’ experience in this branch of the business. 


| 2716 to2788 Salmon St., Philadelphia, Pa. 


Wellington Belt Bolder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. 


ARC LIGHT LAMPS. ]{_M. RAYNOR, 


Sleet Cannot Stick Them—No Lighting 






















Company Can, Afford to do | ao gh ona ST., ¢ 
PRICE - - $9.00 PER DOZEN. ""3se*"** 


Address, 


JNO. R. FLETCHER, 
No. 9 Tecumseh Street, Dayton, Ohio. 


FOR 


ALL PURPOSES, 









WHOLESALE AND RETAIL. 





Merican «= Foreign Books 


—_—-ON—— 


HLECTRICEPY 


== and Its Applications. — 





An Exoellent Opportunity to buy ELECHRICAL, SCIENTIFIC and Other TEXT BOOKS, 








* s 


Electrical RevieW POnLISHin 




















—] 
—— 
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Abernethy’s Commercial and Railway Telegraphy............--.++.seeseeeseeeeeees 15 Cloth. $2 00 
Alternating Currents of Electricity. By Thomas H. Blakesley, M.A. Cloth, 90 

Se ee Re eee eee co 
Anderson's Lightning Conductors. ... 222.000 crccevessccsscccccesevecseseccovescescce 30 Cloth. 6 50 
Bond's Handbook of the Telegraph............sccccccececcscsccceseessO0etesccsevercs 17 Cloth. 1 25 
I OI iinet catapnecancepéiedastoeescsesspemessien ese? 10 Cloth. 5 00 
Clark & Sabine’s Electrical Tables and Formula........... 0 ........:eeeeeeeeeeceeee 20 Cloth. 5 00 
Cook’s Magnetism and Hlectricity.............cesccccccccesescccccecces seeee seeee . 9 Cloth. 40 
Culley’s Handnock Of Fraction! Telegrapay. .......2...ccces sevcecsceseceverescsecs 18 Cloth. 6 00 
os einer nrhdieuipees. oss 0 é2y- coencaseeiiegysJesnss<es 11 Cloth. 3 00 
Davies & Ray’s Electrical Diagrams and Connections.................. --+» 16 Cloth. 2 00 
PE i IIIS scion neces consrcrevancencesecvsccasvekiscocne cutee ais sa eesioaly debe 21 Cloth. 50 
Domestic Electricity. A book pay for amateurs. Translated from the 

French of E. Hospitalier by C.J. Wharton. Cloth, 229 pages, 155 illustrations. 8 00 
Dougias’ Telegraph OComstracdlom. .......cccccccccocccvccccsoveesessccccceressescecss 20 Cloth. 6 00 
eee ee ee er rere ree 25 Cloth. 7 50 
Du Moncel’s Telephone, Microphone and Phonograph.............-+-+e+eee0-eee cues 22 Cloth. 123 
Du Moncel’s Electricity as a Motive Power................csc.eececceescesvens --- 2% Cloth. 8 00 
ee dia acre ainns wiaig-g sie Wied) es Sonne dee als eduiod apes sas oense'e 23 Cloth. 1 2 
Du Moncel’s Electro Magnets. American Edition. ... 2... 00c cece cece cece eceeececeee 14 Boards. 5 
Du Moncel’s Electro Magnets. English Edition...... 02... .20 ccc cece ee eweeeeees . 14 Cloth. 95 
es nr sus. asap e Perr sab ner pordncensed setoeeen svacehsnaseaienncs 13 Boards. 50 
aaa ee eee aacnip aes aaiNciea aie -. 26 Boards. 50 
Dynamo-Electric Machinery (New Edition, Enlirged and Revised’. A manual for 

students of electrotechnics. By Silvanus P. Thompson. Cloth, Svo, 527 pages, 

EN nied) canto nsccibaahawan, aebeneeerasaies oases SSeS oes akeltecbene 5 00 
Electric Railways and the Electric Transmission of Power. Described in plain 

terms by Robert Luce, A. M. Cloth, 106 pages, illustrated, $1; paper.......... 50 
Electro-Chemistry, Inorganic. By G. Gore, F.R.S., LL.D ,etc. Cloth, 138 pages. 80 
Electro-Deposition. A Practical Treaties on the Elecirolysis of Gold, Silver, 

Copper, Nickel and other Metals and Alloys, with descriptions of Voltaic 

Batteries, Magneto and Dynamo-Electric Machines, Thermopiles, and of the 

Materials and Processes used in sag | Department of the Art, and several 

chapters on Electro-Metallurgy. By Alexander Watt. Cloth, 568 pages, 144 

rr er eee sass 5 00 
Electrolysis. A Practical Treatise on Nickeling. Coppering, G g, Silvering, 

the Refining of Metals and Treatment of Ores by means of Electricity. By 

Hippolyte Fontaine. Translated from the French by J. A. Berley. Cloth, 264 

PEON BE TERIOUE,. «i cccsocevevcccpewssccveccccossccorecvcs eee evwanvauate 8 5 
Faraday’s Researches in Electricity. 3 VOIS ........... s-seeeeeceeeeerererereeeeees 10 Cloth, £0 00 
Ferguson's Blectricity. ew BWAOR. ....... ccccccccccccccccccvcccccccccccsecescce 6 Cloth, 1 50 
viske’s Electricity and Electrical Engineering.................0ssceee secceececeees 9 Cloth, 2 50 
Gordon’s Electricity and Magnetism. 2vVols...............ccseseeecceceeeerccseces 10 Cloth. 10 00 
ee soe ca ce wupnurcer ere vege LiGeee oeNKeTheseewneeeee 13 Cloth. 80 
G ay’s Absolute Measurements in Electricity and Magnetism.....-.............++++ — Cloth. 1 00 
ST 0 NTN TANG COUT TROTIED 0.5... ccccscvesccccesecseses succes s-esesece - Cloth. 125 
occ aa cebean se gees county ness beeveendewus cencusnle 5 Boards. i 
oaks vinvancnaisigicitateweiaee seenebietinecceberwnnn. avant 6 Boards. 60 
rr re, CR nace rtnsd icine os seses~ oss eesle Geese ee eee se neeeweee 6 Boards 1 80 
said aerinlgk nia. cco vic'n Seadeeieteacenn sweden haaven ance yews 14 Mo’roc. 1 50 
Hedge’s Useful Information on Electric Lighting.......... on Niel aemeipeieneens 24 Cloth. 1 7% 
Hoskier’s Laying and Repairing Of Cables .................eeeseececcceees: cecceees 19 Cloth. 150 
Hoskizr’s Guide for Testing Telegraph Cables...............0..2. cece ee ce ceececceees 19 Cloth. 150 
Hospitalier’s Modern .* ~/ GCEMPORICHY BVO... cc csccesess eccrvsevess 27 Cloth 8 00 
Pn senccinebpestcedbcecekoecc ceseessecseeses cntsesees 24 Boards 50 
Jenkin’s Electricity and Magnetism...................... LOS 2 Fe AR Re ee 9 Cloth. 1 50 
Lardner’s Natural Philosophy, Electricity, Magnetism and Acoustics............... 7 Cloth. 2 00 
Levander’s Solutions of Questions in Magnetism and klectricity... ............... 6 Cloth 1 00 
Lockwood’s Electrical Measurement and the Galvanometer................-+++.05- 14 Cloth. 1 50 
Lockwood’s Practical Information for Telephonists ......................++++ -. 21 Cloth. 1 00 
Lockwood’s Electricity, Magnetism and Electro-Telegraphy.................++++0+. 18 Cloth 2 50 
Loring’s Handbook of the Telegraph. Boards, 50c., cloth, 75c.................+5- 15 Mo'roc,. 100 
Manualof Telegrapby. By W. Williams. Cloth, 327 pages. 90 illustrations........ 4 20 
Mascart & Joubert’s Electricity and Magnetism..................ceeeeeeeeece cee ees 12 Cloth. 7 50 
Maxwell’s Electricity and Magnetism. 2 vols...............cccecccccccecccccescess 12 Cloth. 8 00 
Maxweli’s Elementary ‘l'reatise on Electricity... ..............ccccceceeecccecceeeee 11 Cloth. 2 00 
McGregor’s Questions on Electricity and Magnetism.......,.............220000 0000s — Flexible. 60 
ND os enecccendsynrces<ssoqoscevecsvaspeasbeneueasete — Cloth. 140 
Murdock’s Notes on Electricity and Magnetism................... ccccccecccecceees 11 Cloth. 60 
Napier’s Manual of Electro-Metallurgy..............cccccccccccccccccccccccccevseees 29 Cloth. 8 00 
nde oe canaineipale calonaiesdiewaebod tues enkdieaeasungcioun = en 18 Cloth. 2 50 
Noad’s Student Textbook of Electricity..................... cea etys. «ie. a ae 4 00 
ELE LEE RE, SEI — Cloth. 8 00 
Pope’s Modern Practice of the Electric Telegraph.................cseeeeccceceeeeees 15 Cloth. 1 50 
OPO ES STR 18 Cloth. 1 50 
Prescott’s Electricity and the Electric Telegrap . caccn gaye WO) Se 5 00 
Prescott’s Bell ene DaEDecGueumUada ee eetntal Gcdceteaincn Ceaeemacee ras eueees — Cloth. 4 0¢ 
Prescott’s Dynamo Electricity....... ate ..... — Cloth 5 00 
Reports of Committee on Electrical Standards............ . 14 Cloth 3 75 
Sabine’s History and Progress of the Electric Telegraph...........,......2..+-+++ 7 Cloth. 1 2 
Sawyer’s Electric Lighting by Incandescence.............. aes 24 Cloth 2 50 
Schellen’s Dynamo-Electric Machinery.................-.sssscgecccecccsiceccecccees — Cloth, 5 00 
School Electricity. By J. E.H. Gordon, B. A, Camb. Cloth, 262 pp, 13¥illustratious 2 00 
Schwendler’s Testing. 2 vols.. 20 Cloth. 8 00 
Shoolbred’s Electric Lighting.................... 23 «Cloth. 2 00 
Smith’s Manual of Telegraphy 15 Paper. 30 
Spang’s Lightning Protection.................. . 80 Cloth. 7 
Sprague’s nee og Pe PRMORT GIT TOOUIOD: 5 vcscceccetvccecceppessees soce ..-. — Cloth. 6 00 
STON TUOUEIIO BAIN 5 oo0 ove ccivvccvscccesvcvecsersees lara ata Delius, ae a 1 50 
Swift’s Practical Telegrapher..................... PES ESN 1 50 
Swinburne’s Electrical Units Popularly Explained....... ............... ‘ .. — Flexible. 60 
The Mathematical Theory of Electricityand Magnetism, By H. W. Watson, D. Sc., 

F.R.S.; and 8. H. Burbury, M.A. Cloth, 26% pages, 43 illustrations.............- 2 75 
Thompson’s Elementary Lessons, Electricity and Magnetism .............. ..-++- 8 Cloth. 1 
Thompson’s Dynamo-Electric Machinery..................c..ccccececcceecececcecees 26 Boards. 50 
Thompson’s Dynamo-Electric Machinery (complete)...............2. ocecece eeeee — Cloth. 5 00 
Thuader and Lightning. By W. De Fonvielle. Cloth, 285pp, numerous iJlustrat’ns 1 00 
Ee I FE SES fos coc cndcciccususréeceavdnessoabeucs Sacberccaccceuaes 5 Cloth 1 00 
Tyndall’s Light and Electricity 7 Cloth 12 
Urquhart’s Electric Light.................. 23 Cloth. 8 00 
Urquhart’s Electro-Plating................. , 29 Cloth. 2 00 
Urquhart’s Electrotyping....... ........... 29 Cloth. 2 00 
Urquhart’s Electro-Motors ...........cccccceececs cece co 27 Cloth 8 00 
Watt's Electro-Metallurgy......... .....................ee 28 Cloth. 1 00 
Wahl’s Galvano-plastic Mani SS tel AGE EGGS SAE BAGG 30 Cloth. 7 00 
Wonders of Acoustics; or, The Phenomena of Sound. From the French of 

Rodolphe Radau, with an additional chapter on the Reproduction and Trans- 

mission of Articulate Speech. Cloth, mares 116 illustrations...........-.. 1 00 
Woodbury's Protection and Construction of Mill Floors............ssee+« Waspccess 25 Cloth. 250 

Remit Postal Note or Order, Draft, Registered Letter, or Express to order of 
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THE UNITED STATES ILLUMINATING CO. ' 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE yo ty OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 


Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 


descent Electric Lighting, enables. the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 
New York Post Office, St. Denis Hotel, Press Club, 
Washington Building, Delmonico’s, 


Bechtel’s Brewery, Staten Island, 
Brooklyn le, 
ee & Muller, Turtle Bay 


Bre 
Equitable : Building, 


Hotel Brunswick, 
Lotus Club, 

Union Club, 

Union erate Hotel, 


Mortimer Building, 

Union Ferry (o., 
Pennsylvania R. R. Ferry, 
Mutual Life Insurance Uo., 
Coleman House, New York Ferry Co., Brooklyn Bridge. and others 
Hotel Dam, Tribune Building, zheoteve Stewart, 

Hotel Normandie. U. 8S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 


SOUTHERN 
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THE BISHOP GUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables, 


We ruarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at pee ices which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 


All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FOR ALL PURPOSES. 
W. W. MARKS, Supt. TENRY A. REED, Sec’y. 


THE CURT BATTERY. 
Actually the cleanest, most durable and practical, thereby the ( A kK oa O N 
most economical and effective cell in the market. For experi 
CURT W. MEYER, 357 Fourth Ave. New York. | FOR ARC LIGHTING. 
| Only Manufacturers ee using Natural Gas, 


menting, vs od mec meaty urposes, for the labo: iia 
it | Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


ADDRESS FOR paca 
PITTSBURCH, PA. 

















BURNHAM 


SELF-OILING 
Automatic Steam 


Engine 


Patented Feb, 23, 1886. 





These carbons are made of the 
BEST MATERIALS 


° 
and with the Stake st improved machinery, of any 








‘atalogu t free 
required degree of hardness, and can be . eae wd 
used in all makes of Electric Lamps. a Burnham Engine Co 
The resels ar sizes, 12 inches long, run fom inch — oD ‘ 
to 1 inch di .— a sr, Varying b sixtee nths. 
Special GTHS ae SIZES to Order. YORK, PA. 
A large bn »mplete stock always on hand. 
The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 
BOULTON PLATES, ROYCE & MAREAN, 
Special attention is given to the manufacture of 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
‘pp. Willard's Hotel, WASHINGTON, D.C. 


NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


"Velegraph, 
"Telephone 


all sizes to order. 
Price Lists and full information furnished on 
application. 
Also Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON | 
for the United States. 


BouLTON CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 















, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. ¢€ 








Ecectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


O MACHINES AND LAMPS OF ANY SYSTEM MADE 
REA ROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 











Fittings for Incandescence Lamps made to order, includ- 





eb ply gy 
sary to the business. 
WAREROOMS, 
s s . 
Hoen Building, North & Lexington Sts. 
WORKS, 


CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


THe KEELYN ELECTRIC Co. 


MINNEAPOLIS, MINN. 


SUPPLIES. Installers of Electric Light Plants, Tel 
Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 
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Manufactured by 


The United States Electric Lighting Co. 


59 LIBERTY ST., NEW YORE. 216 LA SALLE ST., CHICAGO, ILL. 


THOUSANDS OF LIGHTS IN SUCCESSFUL OPERATION. 


This System can be Operated for 25 per cent. 
Less Money than any other. 














16x24 DUUBLE BRAIDER. 


FULL INFORMATION CIVEN ON APPLICATION. 
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WILLARD L. CANDEF, 


Treasur r. 


CO. 


CHAS. A. CHEEVER, 
President, 


THE 





TRADE MARK. 


INSULATED WIRES AND CABLES. 


CHICAGO = 


1022 Opera House Butiding. | 13 Park Row, New York. 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 





Pure Electric 


ANSONIA BRASS & COPPER 60., 


Manufacturers of 


Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms:19 & 21 Cliff St.. New Yor 


stories: Ansonia, Conn. 





an initial current equal to 2,000 C. P. arc lamp 
= be used with any make of arc-light dynamo. 
ny 


400 WOOD S8ST., 


incanaescent Lighting on Arc-Light Circults. 


The Brown Automatic Converter 


Will supply and take care of ten to Saute 16 UC. P. Incandescent Lamps, at any point on an arc-light circuit from 


number of the lamps can be turned on or off without affecting the rest. 
Invaluable to arc lightmmg companies as a means by which they can secure customers, from one up, for in 

descent lighting anywhere on their circuit, without involving the large expense for incandescent lighti 

or the necessity of getting a large number of subscribers to commence with. Address, 


THERE BROWN ELECSRIC CO., 
PITTSBURGH. PA. 


ing Be mn 





DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘ving the most practical and 
durable in the market, 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE 7 UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
I ny 16 DEY STREET, NEW YORK. 


N¢ae~ THE BEST IS THE CHEAPEST. py 


The Brush Swan Electric Light Co. of New England. 


W. L. STRONG, President. GAYLORD* McFALL, Secretary. 
. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General PManager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL ae ATUS FOR ALL THE VARIOUS MODE 
F LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ceeds” LIGHT APPARATUS IS AS DURABL 
HE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


38 C conductor 














YSTEM 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 





t@ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





J. J. TRACY, Vice-Prest. 
N. 8S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 3. POSSONS, Asst. Supt. 


——— 
G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 00., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric ted Storage 
Ba + Cc oem Electro. oa Machines, Electric-Motors, &c. 
FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
; eathass ‘for Are Lighting, giving lights of 1,200, 2,900, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 eg 65 lights of 2,000 c. p. with about 45 H. P. 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES#*INCANDESCENT LIGHTING, 

















adapted for use with Swan Incandescent lamps. These machtes $ are automatic ana do not require the 
use of uny switckes or resistances outside of the machine to govern the current. Will run any number | 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. - 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to = 
orders for all sizes from one up to forty horse-power. In many locations these are t) ® most economical 
Se of power and will be largely used by Lighting Companies and others whe e small powers are 





THE BRUSH ELECTRIC CO. ‘enti C2752 6 anon st, munannizan. 


FOREST CITY CARBON MFG. CO. 


MANUFACTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 











Surveys and Estimates Furnished by Experts. | 


| 
| 
| 





BRIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4y> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a nt 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 








JARVIS ENGINEERING CO., 61 Oliver St., Boston. 
POND ENGINEERING CO., St. Louis, Mo. 
- RANDALL, Warren, Ohio 

ae MARKLE, Detroit, Mich. 


H. HAYWARD, 201 sage Gt, 9 SERED ill, 
VY. ANDERSON, New Orlea 


MITH MACHINE CO. 925 Market St.,Phil.,Pa. 


E. P, HAMPSON & CO., 86 Cortiundt St., New York. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 


SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 1,700 ENGINES IN USEs 
SELLING AGENTS: 


TANNER & DELANEY ENGINE CO., Eache md, Va. 
MORTON, REED & CO., Baltimore, 

wi, MINNIGERODE, Atlanta, Ga.’ 

A. J. MILLER, Danville, Va. 

W. R. BUR GESS, Greensboro, N.C. 

W.S. JOHNS, Pensacola, Fla. 

8. 8S. PEGRAM, Macon, Ga. 


| J. A. HAUSER, Montgomery, Ala. 





Multiple Switch-boards for Sale. 


One 1,000 Drop-Multiple Switch-board, new method 





One 500 Drop-Multiple Switch-board, new method 


Will be sold at PUBLIC AUCTION at TWELVE 
O'CLOCK NOON, JULY 19th, at the office of the 


ELECTRICAL SUPPLY CO. 
17 Dey street, New York. 


PSS 
ELECTRIC 3 








ELEATHER BELTING 3 
Lill 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manufacturers and [Foenere —_ Leather Belting 
and Lace Leather, 


47 Ferry Street, New York. 
86 FEDERAL 8T,, BOSTON 





| 





THE NATIONAL 


TIME REGULATING COM'Y 


BOSTON, - MASS. 
Isnow prepared to contract with 


Telephone Companies 
de States for the use of its Instruments 


Accurate Time Signals by Telephone 


Every minute of the day or night. 

By ONE INSTRUMENT in an .exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nominal 
price per year. 

No change in subscribers’ instruments required. 
Does not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 


For full particulars, please address, 
JOHN M. ORAM, 


GENERAL MANAGER, 
P.O. Box 1351, BOSTON, MASS. 








th 





